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The old mill with its overshot wheel 
was no more dependent on a con- 
tinuous water supply than is the 
modern power plant. The factor of 
dependability was given proper 
weight when the Georgia Power 
Company recently installed an un- 
derground line from its Atkinson 
Steam Plant near Atlanta, to the 
city mains 4000 feet away. The 6, 
8 and 10-inch pipe used was 
Byers Wrought Iron. Williams Bros. 
Corporation of Chamblee, Ga., 
were the contractors on the job. 

Every underground pipe instal- 
lation should be planned with par- 
ticular care, for in addition to the 
corrosion that may come from the 
fluid within, severe attack should 
be anticipated from the soil with- 
out. Soil types, electrolytic and 
galvanic action, and bacterial ac- 
tion all play a part in determining 
the type and severity of attack, and 
help to make the subject of soil 
corrosion one of the most complex 
that the student of this subject 
encounters. 

Fortunately, it isn’t necessary to 
have a complete theoretical knowl- 
edge of soil corrosion in order to 


find a practical cure. 
Byers Wrought Iron 
has been successfully used in a 
wide variety of locations, repre- 
senting most of the conditions that 
will be encountered, and its record 
provides an excellent guide in 
specifying. For instance, a 50-inch 
underground water line is still 
serving in a Pennsylvania com- 
munity after 60 years of use... 
and only one leak has ever been 
reported. An engineer reported a 
21-year-old wrought iron line still 
in service in southern marshland, 
where ordinary materials failed in 
as little as four years. These are 
but two examples from many. 
The reason for wrought iron’s 
unusual resistance is found in its 
unusual structure. Tiny fibers of 


glass-like silicate slag are threaded 
through the body of high-purity 
iron. Corrosion is halted and dif- 
fused by the fibers, which also help 
anchor the initial protective film 
that shields the underlying metal. 

You will find some helpful in- 
formation in our bulletin, ‘Wrought 
Iron for Underground Services.” 
We will be glad to send you a copy. 
And don’t forget that wroughtiron 
is available now, in any quantity, 
for any project you have up. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco, Atlanta. 
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certain skill that comes from the H & D Pack- sales for your merchandise. Write for the 
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quick selling . . . no matter how far it travels tive Offices, 4602 Decatur St., Sandusky, Ohio. 
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THE PRESIDENT’S WAGE-PRICE POLICY 


WON'T WORK 





AMERICAN public had every right to expect 
that the long-awaited wage and price policy would 
break the impasse blocking the way to the swift and 

orderly reconversion of industry from war to peace. 

The policy announced offers little promise of such solu- 
tion, and this may well constitute a national calamity. 

There is only one thoroughly constructive feature of 
the Presidential Statement of February 14 and its imple- 
menting Executive Order. It is the first Government pro- 
nouncement since the defeat of Japan to clearly define 
inflation as the major danger confronting us in the period 
immediately ahead. 

That is a correct appraisal, and one long overdue. Up 
to now Government spokesmen, almost invariably, have 
sought to carry water on both shoulders. The Adminis- 
tration has justified its policy of promoting wage in- 
creases aS @ measure necessary to forestall deflation — 
to keep purchasing power from falling and forcing the 
economy into a violent tailspin. The strict holding-of- 
the-line on price ceilings has been defended as necessary 
to prevent runaway inflation. Unfortunately, while the 
President now exhorts all to enlist in a crusade against 
inflation with a voice that is clearly Jacob’s, his program 
for dealing with it still employs the hairy hands of Esau 
to promote the very danger which he is urging everyone 
else to combat. 


The “new” policy provides for a continuation of the | 


wage increases that have been pressured through by 
Government mediators, “fact-finding” boards, and direct 
seizures until they have been made general throughout 
industry upon the dimension established in recent pat- 
terns. It offers industry the single concession of prompt 
hearings and decisions upon claims for price advances, 
but the yardsticks for judging such claims are exactly 
those which OPA has applied in the past. Since the past 
procedure has led us into our present difficulties, it is 
hard to see how it will serve now to lead us out of them. 


Past Government Policy Fostered Dissension 


At the war’s end, it was obvious to everyone that what 
was needed was the swiftest possible reconversion of in- 
dustry. It should have been equally apparent that we were 
faced with the difficult problem of controlling tremendous 
inflationary .pressures which would be particularly insis- 
tent until peacetime production could be mobilized at high 
volume. This was made almost inevitable by the huge 
backlog of accumulated demand, for both capital and 
consumer goods, and by the unprecedented volume of 
liquid funds at the disposal of individuals of all classes. 
The only circumstance that could have modified the in- 
flationary complexion of the postwar picture was the pos- 
sibility of such wholesale and prolonged dislocation and 
unemployment in the process of readjustment that people 
would have been frightened into freezing onto their sav- 
ings instead of spending them. 

It soon was apparent that just the opposite was taking 


place. The early transition was extraordinarily swift, un- 
employment was lower than anyone had dared hope, and 
civilian spending outstripped all previous records. The 
circumstances called for strong anti-inflationary fiscal 
measures, along with a firm maintenance of price and 
wage controls alike. 

Instead of adopting such a balanced program, the Gov- 
ernment immediately discarded all wage controls, and in 
addition started an active campaign for promoting large 
wage increases. The President, upon a number of occa- 
sions stated flatly that American industry generally could 
and should grant substantial pay advances without any 
compensating price rises. His Office of War Mobilization 
and Reconversion estimated that average increases were 
practicable to the extent of 24 per cent. Given such Gov- 
ernmental encouragement, it was inevitable that labor 
leaders should do exactly what they did—file extravagant 
wage demands at the beginning of the reconversion proc- 
ess, when accurate appraisal of production schedules and 
costs were least susceptible of calculation, and when the 
shortage of civilian goods multiplied the inflationary 
effect of any increase in purchasing power. 

At the same time, the OPA was fighting to hold the 
price line in a good cause, but with singularly inept pro- 
cedure. It acted, seemingly, upon the premise that it was 
always better to give less price relief than was needed 
rather than enough, that relief provided under its formula 
was preferably to be granted later rather than on time, 
and that the interests of lower-bracket income receivers 
should be protected by a particularly tough resistance to 
raising prices of cheaper goods. The latter procedure 
seems to have boomeranged by virtually driving many 
of the lower-priced lines off the market. 

The sum of these wage-price procedures resulted in 
work-stoppages of epidemic scope. Many business con- 
cerns faced with the prospect of immediately unprofitable 
operation, uncertain that new wage demands would not 
be made with Government support as soon as volume 
production was established, and without assurance as to 
when price controls would end, refused to assume inevit- 
able losses even when confronted with combined union 
and Government pressure, The fight was on. 


“New” Policy Differs Little From Old 


With inflation now clearly recognized as the immediate 
danger, it might have been expected that the new wage 
policy would reverse the former practise of lending active 
encouragement to new wage advances. But that would 
have brought down upon the Administration the wrath 
of all organized workers who had not yet been granted 
increases already bargained through by other groups. 
This was avoided by directing the National Wage Stabili- 
zation Board in effect to approve any wage increases 
necessary to give general advances comparable to those 
already made. The only brake applied on the wage side 
lies in a directive to the Board not to approve, as a basis 


































































for price relief, wage advances that go beyond the estab- 
lished pattern. 

On the price side, the new directives to the OPA entail 
no important departure from its past procedures. Even 
the concession to review “hardship” cases promptly rather 
than after six months is only a pious hope, since it is un- 
likely that OPA is equipped to deal rapidly with the 
thousands of cases that will arise. A hardship case is de- 
fined as one in which, after absorbing an approved wage 
advance, an industry or establishment in a twelve months’ 
period of normal-rate operation is judged by the Price 
Administrator likely to operate at a rate of profits to net 
worth less than it averaged in the base period of 1936-1939. 

Let us see what this really means. In the first place, the 
rate of manufacturing profits in the base period was only 
moderate. But since the average net worth of manufac- 
turing corporations has increased one-third over what 
it was in the base period, the application of the OPA 
formula, assuming that its Administrator correctly ap- 
praises the twelve-month outlook, seems to provide for 
absolute profits one-third higher than the 1936-1939 aver- 
age. 

The OPA formula, however, applies to profits before 
taxes. What really matters to stockholders is profits after 
taxes. Corporation taxes have been increased from an 
average of 17 per cent in the base period to 38 per cent 
now. This means that the price adjustments granted by 
OPA on average will yield profits after taxes no larger in 
dollar terms than in the 1936-1939 period, although 1946 
manufacturing sales are expected to be more than twice 
as high. Under this procedure the ratio to net worth of 
profits after taxes will be one-fourth lower than the 
1936-39 average. This clearly undermines the incentives 
upon which production at high level depends. 

The workers get wage increases which promote infla- 
tion. The Government, bailed out from its previous mis- 
takes, gets political credit for raising wages. And the 
entire bill is handed to American industry for payment. 


But the Danger of Inflation is Real 


Under these circumstances, there is a growing demand 
on the part of business groups that price controls be 
rescinded immediately. It is argued that, once the restric- 


tive influence of price controls is relaxed, capacity pro- 


duction soon will supply sufficient goods to prevent undue 
price inflation. 

It is understandable that business should wish to be 
rid of Government controls which have operated in such 
a thoroughly inconsistent and damaging fashion. Unfor- 
tunately, there is ground for believing that more harm 
might result from this cure than from the disease. 

There is nothing in our situation that could bring on 
the kind of inflation that has been experienced by certain 
countries of Europe and Asia—in which the value of cur- 
rency deteriorates until it takes a cartload to buy a pair 
of shoes. But our situation now is definitely more threat- 
ening than it was in 1919, after the first World War. At 
that time wholesale prices and the cost-of-living sky- 
rocketed almost 25 per cent within twelve months. If we 
discard all controls now, as we did then, prices might 
easily go up from 25 to 50 per cent in a year’s time. 

An inflation of that dimension can do tremendous dam- 
age. While it lasts, all those dependent upon fixed incomes 
are damaged—all bondholders, including those who hold 
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war bonds, all life insurance and annuity beneficiaries, 
all pensioners. Generally, the purchasing power of wages 
and salaries would shrink, with white collar and unor- 
ganized production workers hardest hit. Controlled-rate 
industries, such as railways and other utilities, would be 
squeezed. General business would suffer least of all — 
while the boom lasted. 

But such soaring booms cannot last. The 1919 boom 
burst in mid-1920. By summer of 1921 industrial prices 
had fallen 40 per cent and industrial production was off 
35 per cent; farm prices had fallen 50 per cent. This time 
the boom might soar higher and last longer, but that 
would merely result in an even more precipitous drop. 
Business would be hard hit along with everyone else, and 
high wage rates would mean nothing to the unemployed. 


Controls Must be Consistent and 
Progressively Relaxed 


But if the Nation cannot afford to risk disastrous infla- 
tion by immediately abolishing controls, neither can busi- 
ness afford to accept the program which the Administra- 
tion now proposes. 

The wage-price policy will not hold the inflation line 
so long as the Administration is leading the assault to 
breach that line on the wage side, as it has done ever 
since VJ-Day. 

The Administration is now going before Congress to 
ask for a broad extension of its wartime powers for an 
additional year beyond June, 1946. 

Congress must see that this is not granted except upon 
terms that guarantee the use of such power with a con- 
sistency that has been conspicuously absent up to now. 

1, It must provide sufficient price relief to yield profits 
normal to high-level operation. 

2. The basis for price relief must be clearly defined and 
= to actual costs of operation at the earliest possible 

ate. 

3. OPA administrative procedures must be speeded-up 
and streamlined, or the delays that characterized past ad- 
ministration will become intolerable. 

4. It must see that, once established, the new line is 
held as long as wartime controls are continued by enforc- 
ing restrictions on wages as well as prices, 

5. It must set an early date for the termination of all 
wartime controls and provide for progressive and bold 
steps for de-control to be taken before that date, as soon 
as production levels in any field are sufficiently high to 
restrain runaway prices. 

6. It must proceed without delay to marshal fiscal and 
monetary policies to combat inflation, in order that price 
controls may be discarded at the earliest possible date. 

Unless Congress does this — and it will not be easy in 
an election year—we are headed for an explosion. It will 


* come in one of two forms—either in a continuance of in- 


dustrial strife, or in a rocketing inflationary boom that 
can only end in collapse and depression. 





President, McGraw-Hill Publishing Co., Inc. 
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The Wage-Price Formula 
and Production 


Industry is going to have to pull the country out of the 
production doldrums. As it did during the war, it will 
have to take chances. When it succeeds, there will be 
at least a good chance for the lifting of government con- 
trols and return to that measure of free play of competi- 
tive forces which we had before the war. 

The long-awaited Presidential wage-price formula, 
which arrived last month, enables industry to go to work 
again, but does not provide permanent cure for our trou- 
bles. Of itself, the formula is hard to understand, gives 
the stabilization personnel much power and wide lati- 
tude in which to use it, and presages much confusion 
and many delays in application. 

Having gotten into a mess by reason of errors on the 
part of government in dealing with the economic rela- 
tionships among wages, prices, and profits, some equaliz- 
ing device was necessary. The advocates of higher-wages- 
no-matter-what-happened came bang up against inability 
to pay in the case of the steel industry. The fact that 
wages do have something to do with prices had to be 
recognized. 

Steel having been allowed higher prices, similar pro- 
visions had to be made for other industries. As a conse- 
quence we have a wage-price formula which allows wage 
and salary increases: 


1. According to pattern (such as 16 to 20 percent 
increase in mass production industries). 


2. To eliminate gross inequities. 

3. To correct substandard living. 

4. To offset increase in the cost of living. 

Because employers who raise wages without govern- 


ment approval forfeit claim for price increases, practically 
all increases must be approved by the government. 


No longer does the manufacturer have to wait six 
months for price relief, if government-approved wage 
increases are the cause of his failure to make pre-war 
profits as measured by certain determinants set up for 
his industry. However, he may have to do with less profit 
if he is operating at low volume. 

If we can judge by past experience, the tendency of 
the administrators will be to grant liberal wage increases, 
niggardly price increases. Fearing that, manufacturers 
may lack confidence and be inclined to move slowly 
with their production programs. 

It is to be hoped that they will not. Unless production 
of industry’s goods and services takes place soon on a 
grand scale, another impasse between labor and employ- 
ers over the wage-price relationship will take place. Each 
time that happens the government moves in to new 
control ground and our chances of getting back to the 
free action of economic forces are postponed if not 
reduced. 

Somebody is going to have to take the risk of making 
the things that people are itching to spend their money 
for—and making them by such economical methods that 
production costs will bridge the gap between too-high 
wages and too-low prices. There should be cooperative 
action by industry, labor, and government. In the ab- 
sence of such cooperation—and it looks as though it will 
be absent for some time—industry is going to have to 
take on the burden by itself while it continues to do all 
it can to make clear to government, labor, and the 
public that higher wages, and therefore greater purchas- 
ing power, must come from increased production—i.e., 
from greater output by industry per man-hour of work. 
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Where Is Labor 
Legislation Heading? 


WHAT TO DO ABOUT STRIKES is still the 
$64 question in government circles. But 
in government and elsewhere the realiza- 
tion is growing that it is simply one part 
of the much bigger question: Where 
is labor legislation heading? 

Spreading in Congress and also win- 
ning converts throughout the nation is 
the belief that the problem of strikes 
will reach an ultimate solution only 
through an extensive program of correc- 
tive legislation. 

Evidence of that belief in Congress 
is the passage by the House (February 
7, 258 to 155) of the Case Strike-Con- 
trol Bill, a piece of labor legislation that 
is noteworthy because it attempts to 
reach the crux of the whole strike prob- 
lem, instead of merely scratching the 
surface. 

Political observers in Washington be- 
lieve it is almost too much to hope at 
this time that legislation adequate to 
meet the strike situation will be able 
to win approval in the House of Repre- 
sentatives, leap the more difficult hur- 
dles in the Senate, and escape the veto 
cf President Truman—or survive it. 
Nevertheless there are strong indications 


As leaders of manufacturing manage- 
ment point out, the strike problem can- 
not be solved merely by providing medi- 
ation machinery or a cooling-off period. 
Obviously a union may mediate and 
still go on strike. And the cooling-off 
period may be used instead as a period 
to “warm up.” 

As for arbitration, not only is it haz- 
ardous for both management and labor; 
even in case of a fair decision it leaves 
open the problem of strikes. Labor may 
be unconvinced that the decision is fair, 
and therefore may strike even if it 
agreed in advance to accept the decision. 
Also if the arbitrated decision is fair, 
labor may strike in the hope of getting 
a new decision that is more pro-labor. 

Neither does compulsory arbitration 
afford reliable assurance against strikes. 
Even if labor legislation provides a 
penalty for a union that refuses to abide 
by an arbitrary decision, the union still 
may strike—not only to seek its original 
objective but also to seek release from 
the penalty. 

Nor can the solution be found in the 
most arbitrary of all arbitrary controls. 
If, for instance, government fails to 


Men who don’t want to work must 


_ to work—from working 


that Congress is rapidly gaining courage 
to meet the problem squarely. 

Basis of the growing conviction that 
a real solution to the strike problem will 
have to go deeply into the whole mud- 
dled economic picture, comes from the 
increasing evidence that arbitrary con- 
trols for a nation’s economy in peace- 
time are an unreliable and unsound sub- 
stitute for the natural regulatory forces 
of a free competitive system. 
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order a company to pay wages as high as 
the union demands, and the union 
strikes, the last resort is government 
seizure, but there is nothing inherent 
in government seizure that obliges the 
strikers to go back to work. Similarly, 
if the government orders a company to 
meet wages or other demands that are 
impossible, and the company refuses, 
the last resort again is government seiz- 
ure—and the final result is only inci- 


dentally different. If private manage. 
ment could not meet the demand, then 
government operators of the company 
cannot meet it either. And if they fail 
to meet it, the strike still may go on. 
Management leaders have also been 
alert to point out the physical impossi- 
bility of government’s making fair wage- 
and-price decisions. The very size of the 
problem creates the impossibility. 
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For example, even a government with 
all the excess manpower that this gov- 
ermment has, could not find time to 
handle wage settlements on a company- 
by-company basis. Hence, as in the steel 
industry, it tries to handle them on an 
industry-wide and nation-wide basis. 

The principle of fixing wages by gov- 
ernmental ruling or by governmental 
pressure puts government in the position 
of telling the workers in every industry 
what their level of wages must be. 

If, for example, the government puts 
steel wages too high, it imposes that 
burden indirectly on all other workers. 
And if that is how wage decisions are 
to be made, then every worker in every 
industry will look to government to 
boost his wages to the same level as all 
others. The net result would be to wipe 
out the higher standards of living that 
are now enjoyed by workers in the 


higher skilled industries. Thus the re- 
sults to labor would be just as inequi- 
table as they would be to management. 

As the steel industry has already 
pointed out, it is physically impossible 
to impose a single-wage scale on an en- 
tire industry and still have it fair either 
for workers or management, or practica- 
ble from the standpoint of management 
alone. Even if the precise measurement 
of dollars and cents happens to be 
omnisciently accurate and fair for some 
companies, it will inevitably be inac- 
curate and unfair for others. 

That inevitable unfairness derives 
from the fact that not all companies 
are alike in what they can afford to pay, 
and not all geographical and com- 
munity requirements are the same. 

Until recently government at Wash- 
ington has been reluctant to face such 
facts. Some people in government still 


United 


are unwilling to face them. Instead they 
hope that some way can be found to 
solve the strike problem without com- 
ing to grips with the fundamental is- 
sues—some way to smooth out the 
nation’s economic tangle without releas- 
ing the national economy from big gov- 
ernment’s controls. 

In the legislative, executive, and judi- 
cial arms of the government there are 
many shades of opinion about labor 
legislation in general, and strikes in par- 
ticular. But—for practical purposes— 
there are two main schools of thought. 

The first of these schools believes 
that government should continue to in- 
tervene in the natural operations of eco- 
nomic forces. Wages and prices, in case 
of dispute, should be determined not 
by free competition but by govern- 
ment-backed or government-given rul- 
ings. Organized labor, says this school, 


Steelworkers 
January 21, 1946 


750,000 


Meat Packing 
Workers 
January 16, 1946 
260,000 


United Electrical 
Workers 


January I5, 1946 
200,000 


United Automobile 


Workers 
November 21, 1945 
175,000 
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Biggest strike wave of 


all time hit American in- 


dustry in November. More than a million auto- 
mobile, steel, and electrical workers were idle 
on February 15 (when this article went to the 
printer). The public was fed up. Congress had 
been stung into belated action. Prospects for 
corrective legislation were a little brighter than 
they had been for a dozen years 
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should be given special economic priv- 
ileges, even at the expense of the rest 
of the nation, and the demands of 
unions should be aided as fully as pos- 
sible by the government’s power. 

The second school believes that gov- 
ernment should extricate itself as rapidly 
as possible from wartime and pre-war 
authorizations to tamper with the nat- 
ural functions of economic forces. The 
protection of the government should 
be given to the operation of free com- 
petition, thus leaving the natural forces 
of competitive buying and selling in 
open markets to adjust wages and prices 
to their rightful levels. This school be- 
lieves, however, that collective bargain- 
ing and unemployment compensation 
must be left on the statute books. 

For a number of years, the first of 
these two schools has dominated gov- 
ernment, and by using the power of gov- 
ernment has been able to dominate the 
whole economy. This is the group that 
has taken away the natural freedom of 
an economic system to find—by virtu- 
ally automatic processes—the fair and 
natural levels of prices and wages. This 
is also the group that today is reluctant 
to abandon existing arbitrary controls. 
There are indications that this school 









of governmental interventionism has 
been losing members. One after another 
of its number has been coming to the 
conclusion that interventionism is a 
principal cause of present economic 
troubles, strikes, and confusion. 

By the same token, membership in 
the governmental group that favors a 
free competitive system has been stead- 
ily gaining. Whether it already has 
power enough to gain the ascendancy 
over its opponents, or whether that 
moment may not come for a number 
of months, is still uncertain. 

The signs of the times are therefore 
encouraging to everyone who hopes for 
restoration of economic freedom. House 
adoption of the Hobbs Bill, which at- 
tacks some of the racketeering practices 
of certain unions, was one of the first 
signs that the times have at least begun 
to change. Another indication of this 
hopeful trend may be discerned in the 
general indifference of Congress to the 
brand of legislation that has been asked 
by the President. 

Among these same encouraging signs 
many also be listed the dehorning by 
Congress of the Full Employment Bill. 
Also there is still hope of atin’ the 
Smith-Connally Act. . 


Case Bill Probably Indicates 
Legislative Trend 


Best indication of the trend away 
from interventionism, however, is the 
quick and easy House passage of the 
Case Bill. Here, again, is evidence of 
growing realization by Congress that the 
solution of the strike problem is inextri- 
cably linked to the more general and 
more basic problems of the entire econ- 
omy. (For principal provisions of the 
Case Bill, see page 266.) 

Perhaps not perfectly, but at least in 
a general way, the Case Bill symbolizes 
non-intervention by government in 
labor relations. As things go in Wash- 
ington these days, it may turn out that 
the provisions of the Case Bill may be 
adopted only over a long time and on 
a piecemeal basis. As such they may 
not even be recognized by their pres- 
ent name. A few of its provisions may 
never be adopted. 

If the high tide of strikes recedes in 
the next few weeks, some of the funda- 
mental economic issues involved will 
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probably be ignored in the legislative 
pattern, at least temporarily. Unless 
these issues are met at a time when the 
size and severity of the current strikes 
“puts the heat” on Congress, the law- 
makers probably will shy away from 
drastic measures through their political 
instinct to “let sleeping dogs lie.” 

Yet, in the main, the steps provided 
in this measure comprise at least part 
of the pattern the nation will follow 
when, as, and if the non-interventionist 
school of thought wins out. These steps, 
all included in the bill passed by the 
House, provide elaborate machinery in- 
tended to put labor-management rela- 
tions on a dignified and stable basis, but 
all within a framework of freedom from 
government-dictated decisions. 

The pattern begins with collective 
bargaining and adheres to it throughout 
the remaining steps to the ultimate solu- 
tion. If labor contemplates a strike, or 
if management contemplates a lockout, 



























notice must be given to the other party 
and to a governmental mediation board. 

If the board finds the case involves 
the public interest, it is empowered to 
take jurisdiction. The next step. finds 
both parties’ stating their respective 
viewpoints before a mediation panel. 

If at this stage or any other stage 
an agreement is reached, it becomes part 
of a contract between the principals. 
The contract then is held to be binding 
upon both parties, and either may sue 
the other for money damages if the 
contract is broken. 

During mediation, both parties are 
bound to refrain fror strike or lockout. 
In the event of no settlement at the 
mediation stage, arbitration is the next 
step-—provided both parties agree to ar- 
bitrate. It is at this point that the 
utmost realism is required. This realism 
recognizes that the use of governmental 
compulsion against either management 
or labor destroys the automatic regula- 
tory functioning of the free market with 
regard to wages and also to prices. It 
recognizes that total compulsion against 
labor can exist only in a totalitarian 
regime, and that compulsion against 
management is no less intolerable. 

The Case Bill (or the line of thinking 
it stands for) not only refrains from 
compelling either of the parties to arbi- 
trate, but also restrains each of them 
from using any form of violent compul- 
sion on the other. 

If the dispute reaches the point of 
strike or lockout, it reverts to ultimate 
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settlement by the workings of the free 
competitive market. This simply leaves 
the dispute unsettled for an additional 
period but with the way open for one or 
both parties to make new concessions 
upon which both parties can agree, thus 
bringing the controversy to an end. 

In its realistic approach to such a 
situation this procedure recognizes the 
possibility that the company may have 
made an offer so generous that many 
workers would be glad to accept it. It 
further recognizes that the operations 
of a free market are nullified if one 
group of men who refuse to work is 
allowed to restrain other men who are 
willing to work. Accordingly, the Case 
Bill in its original form provides that 
“Gt shall be unlawful for any _per- 
sons, by the use of force or violence, 
or threats thereof, to prevent or to at- 
tempt to prevent any individual from 
quitting or continuing in the employ- 
ment of, or from accepting or refusing 
employment by any employer, or from 
entering or leaving any place of em- 
ployment of such employer.” Further, 
“the district courts . . . shall have juris- 
diction . . . to enjoin violations of any 
of the provisions of this section, and 
by appropriate order or decree to com- 
pel compliance. . . provided, said courts 
shall not issue an injunction against the 
right to strike, peaceful assembly, or 
peaceful picketing.” 





Picket lines in recent Western Union strike kept many 
employees from enjoying their rightful freedom to 
earn their living, and at the same time showed that 
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On the subject of picketing the Case 
Bill comes to grips with the ultimate 
issue of the whole strike problem. It 
recognizes that there is no good reason 
why a union should clamp a labor 
monopoly on any plant, no good reason 
why one group of men who choose to 
reject a certain wage or condition should 
be able to prevent other men from 
accepting it, if it looks good to them. 

The Case Bill also provides that fore- 
men and supervisors are not eligible to 
join organizations for collective bar- 
gaining under the National Labor Rela- 
tions Act. It makes secondary boycotts 
unlawful, and any person refusing to 
handle materials from a struck plant is 
penalized by being deprived of the bene- 
fits of employee status under that Act. 

Some spokesmen for management as 
well as some for labor have expressed to 
Factory the fear that if, under com- 
plete competitive freedom, there hap- 
pened at any time to be an oversupply 
of labor, management might have an 
unfair advantage by choosing to recruit 
lower-paid workers and bringing them 
into the plant through a picket line 
enjoined from violence by the courts. 

Because that same fear will be studied 
by Congress, industry and labor can 
be sure that counterbalancing laws will 
continue on the books. And so long 
as those counterbalances remain, the 
danger element will be mostly a mirage. 





Press Assoctation photographs 


even a wage decision rendered iby the government 
has no power in itself to halt strikers’ violence or to 
oblige striking workmen to return to their jobs 





In the first place, provision now is 
made to protect workers by written con- 
tracts against any changes in their wages 
—during the life of the contracts—that 
might otherwise result from fluctuations 
in the labor supply. That is one item 
removed by provisions for unemploy- 
ment compensation. 

Second, the old-time economic pres- 
sure on unemployed persons—the pres- 
sure to take any job, regardless of picket 
lines or low pay—has been softened or 
removed by provision for unemploy- 
ment compensation. 

In addition, even if an employer 
could hire cheaper help by insisting on 
lower wages at the risk of a strike, he 
would lean over backward to avoid that 
process because the odds show his losses 
would probably far exceed his gains. 
Training new employees is too costly to 
be popular with management. 

It would be pointless to add further 
to the list of factors that counter- 
balance any temptation on the em- 
ployer’s part to seek unfair wages from 
a temporary oversupply of labor. It is 
unlikely that Congress will be too ser- 
iously impressed by arguments about 
the danger of unfair advantage along 
this line. But it will be impressed by 
organized labor’s votes and by the skill- 
ful propaganda of the CIO’s Political 
Action Committee. 

The purely theoretical opportunity 
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What William Green and Ira Mosher Think | 
‘ Factory asked nine questions of William Green, president, American 
Federation of Labor, and of Ira Mosher, chairman of the board, National 


_ Association of Manufacturers. Here are the questions and the answers: 








QUESTION ANSWER 
By Green — By Mosher 
1. Would you favor moling it obligatory 
legally for management and labor to settle dis- | No. Should be voluntary No 


putes by arbitration? 





2. Do you think that wage stabilization and 


- Yes. Price controls re- 

















picket lines prevent entry of plant? 


price control should be discontinued immediate- Yes, astowages.No.as tard full production. Full 
ly, leaving competition as the sole basis for de- _to prices production would make 
termining wage and price levels? controls unnecessary 
3. Would you favor tacontinutnce of wage : trol: 
stabilization and price controls at a later date ——- ast ( we ais Heh 
but within the next six monlta? ox twelve ‘0d Probably _— ’ 
sonthe? another year 
4. Do you think that legal provision for medi- | 
ation and for a compulsory cooling-off period No. It would make mat- No 
will go far to solve the general problem of _ ters worse 
strikes? : : 
ee ee a e 
6. Do you think compulsory arbitration would 
prevent labor from striking when dissatisfied No No 
with decision? 
7. Do you think that more freedom is needed Yes.(Seesupplementary 
by management to use court injunctions when No commentin accompany- 


ing text) 





8. Do you think that unions and management 
should be free to sue each other for damages in 
case of contract violation? 


They are free to do so 
now. But what manage- 
ment will sue its workers 
if it expects to resume 
doing business with 
them? 


Yes. But in most cases it 
is impracticable 





9. Do you think refusal to handle goods from 
a struck plant should be forbidden by law? 


No 


. Yes 


: 
: 


/ 
; 
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for this “unfair advantage” must be 
left open if the employer is to have any 
protection at all from being squeezed 
by labor, and if the regulatory effect 
of free competition i- to provide smooth 
running for the nation’s economy. The 
theoretical opportunity for unfairness 
must remain because it is a practical 
necessity to maintain genuine fairness. 


In other words, it still is necessary to 
face this fact. If labor is persuaded by 
its leaders to demand wages in excess 
of a fair market value and refuses to 
work for wages that other men of equal 
ability would be glad to accept, then 
the way must be left open to hire, with- 
out interference, any worker who shows 
his willingness to take over a vacant job. 


How Labor and Management Stand 
on Current Issues 


How far the average worker perceives 
the necessity for getting the nation’s 
economy back where prices and wages 
are regulated by economic factors, is a 
matter of grave doubt. There is still too 
much temptation to point a strike gun 
at employers, at the government, and 
at the public, and expect that one of 
them—or all three—will pay an excessive 
sum because of the present near-hope- 
lessness of offering resistance. 

On the other hand, under present 
labor legislation, it is equally hopeless 
for the average employee, who may see 
the inevitably harmful consequences of 
such economic hold-ups, to offer any 
persuasion inside a union to prevent it. 
Under the National Labor Relations 
Act, unions are so easily run by dictator 
methods that any rank-and-file opposi- 
tion to the top leadership is easily driven 
out of existence by the union brass hats. 

The worse unions act and the worse 
economic conditions become, the more 
rapidly are Congressmen won over to 
corrective labor legislation. Apparently 
the average voter is fed up with rampant 
unionism, and Congress, with its ears 
to the ground, is becoming increasingly 
aware of the growth of this feeling. 

Little help can be expected from the 
commanding heads of the unions in 
solving the legislative tangle. To be 
sure, some of the needed reforms get 
lip service from these leaders. Union 
labor, they say, is just as much op- 
posed as management is to putting all 
economic decisions ultimately in the 
hands of government. 

William Green of AFL has repeatedly 
denounced the fact-finding procedure 
introduced by President Truman and 
now embodied in large part in the Nor- 
ton Bill. In his own words, this process 
eventually “robs men of their freedom.” 

Philip Murray of CIO has denounced 
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President Truman’s suggestion that all 
industry and labor might well be made 
subject to legislation resembling the 
Railway Labor Act. 

But as soon as labor legislation gets 
down to the crucial problem of what 
to do to break the deadlock when strike 
pickets will not let other men work who 
want to work, the professional labor 
leader becomes completely adamant. 

No matter what machinery is pro- 
vided for peaceful settlement of the 
various subjects that management and 
labor should naturally bargain about, so 
long as government refuses to protect 
men who want to work from other men 
(pickets) who violently interfere with 
their rightful freedom to work, there 
will be injustice and chaos in the eco- 
nomic system. 

In interviews with Factory, leading 
thinkers in management have made that 
point clear. But so loud are the screams 
from leaders in organized labor when- 
ever the brute power of the picket line 
is assailed, and so prejudiced has been 
the use of the powers of government, 
that few leaders in management have— 
up to this time--dared to speak out about 
this basic truth of sound economics. 

One of the leaders of management 
who has had the courage to speak out— 
Ira Mosher, Chairman of the Board, 
National Association of Manufacturers 
—defines the necessary action in this 
statement prepared for Factory: 

“So long as some elements of labor 
are determined to use violence to re- 
strain other labor from the right to 
work, management needs more freedom 
to use court injunctions to restrain that 
violence. But the responsibility of tak- 
ing the initiative in getting officers of 
the law to maintain law and order 
should not fall upon the shoulders of 
management. The officers of the law 
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should act on their own initiative. It 
should not be necessary for manage- 
ment to resort to injunctions.” 

Merely to require a picket line to re- 
frain from violence does not destroy or 
weaken the bargainiug power of labor. 
Even with orderly pickets, a strike re- 
mains a powerful weapon. It is still 
powerful enough to win any reasonable 
demand. With orderly picketing a strike 
loses some power only wher ‘ts objec- 
tives are unreasonable or impossible. 

Otherwise the legislative objectives of 
management quite frequently parallel 
those of the unions. For example, 
Mosher and other spokesmen for man- 
agement have made it clear that—like 
the unions—they are opposed to any 
law making arbitration compulsory. 
Also, management and labor are agreed 
that arbitration, even if made manda- 
tory by law, would not prevent labor 
from striking when dissatisfied with a 
decision. They are agreed that it is im- 
possible for any law to prevent striking, 
and hence are opposed to passage of 
any law that categorically forbids strikes. 

Both management and organized 
labor are on record also as opposed to 
President Truman’s concept of fact- 
finding boards. But the union attitude 
on this is unsteady. Its theoretical at- 
titude is one of opposition to the fact- 
finding procedure. But in the case of 
Walter Reuther’s militant UAW-CIO 
there is a quick willingness on the union 
side to mold fact finding into a union 
weapon. As contemplated by Reuther, 
the apparent objective is to hitch higher 
wages to ability-to-pay wherever there 
is a chance that future ability-to-pay 
may be made to look plausible, but to 
disregard ability-to-pay and demand 
higher wages wherever a company’s out- 
look is not so good. 

The general outlook in the field of 
labor organization, however, is for con- 
servative gains. 

That does not necessarily mean we 
shall have sound labor legislation in a 
month or two. Congress still hesitates 
to take corrective action along some 
lines because it is not yet sure just where 
the public stands. 

Nevertheless, an increasing number 
of men in Congress realize that in a 
period of crisis it is the function of Con- 
gress to lead; that it is not always pos- 
sible to wait for public opinion to 
crystallize fully before taking legal ac- 
tion. But, even to the extent that Con- 
gress is waiting for public opinion to 
mature, there are signs of progress. 


87 





Three-Dimension Layouts Aid 


* PLANT INVOLVED: Bell Aircraft 
Corporation, Buffalo. 


%* PROBLEM ENCOUNTERED: Con- 
solidation of Bell’s Western New York 
facilities into one plant at Wheatfield, 
near Niagara Falls. 


* TECHNIQUE USED: Scale models 
of machinery and equipment (3 inch = 
1 foot) were used to facilitate moves 


Clifford Newell, a member of the Bell Aircraft plant 
layout department, explains a projected layout to 
John Oakes, chief plant engineer, and Lester Benson, 
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and other changes in layout. Most of 
the models were reproduced by an in- 
expensive molding process. Others were 
turned out on a production basis. With 
these models, the entire plant was laid 
out in miniature. Mezzanine floors are 
made of transparent plastic so that de- 
partments beneath them can be readily 
seen and studied. When a department 
layout is approved it is photographed, 
to serve as a permanent record. 


P 


je 


* ADVANTAGES GAINED: Mcth- 
ods engineers and management are pro- 
vided with an actual preview of the 
complete factory or departmental layout, 
Nothing is left to the imagination, 
Tedious and lengthy preparation of 
draftsmen’s drawings has been all but 
eliminated. Photographs serve the pur- 
pose of drawings. Biggest benefit is that 
management is able to see the complete 
picture and make better decisions. 


3 en 


manager of manufacturing, while Henry Zagner, an- 
other layout engineer, stands by. In the left fore- 
ground, a mezzanine floor of transparent plastic 
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Plant Consolidation 


Machine models are detailed reproductions of the 
real thing—in this case, a Niagara 620K press 
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Layout engineer and manager of manufacturing dis- 
cuss a project, are able to reach a quick decision 




















How to Conduct 


Employee Opinion Surveys 


TOM N. BOGGS and LOUIS L. MANESS 


Personnel Department, LeTourneau Company of Georgia, Toccoa, Ga. 








Ir 1s NOT MERE cuRIOsIry that has 
caused the LeTourneau Company of 
Georgia to conduct regular attitude sur- 
veys since 1940. As refreshing as such a 
motive may be, LeTourneau has been 
more interested in ferreting out the 
wrong attitudes, and then endeavoring 
to do something about them. “First ob- 
tain the facts” have been the instruc- 
tions. “Give us these facts, be they good 
or bad—we shall be in a better position 
to take action.” 

This is the attitude back of all morale 
surveys with this company. It is a profit 
motive; a down-to-earth approach to 
some of the many problems of present- 
day industrial relations. Taking nothing 
for granted, it is a simple acknowledg- 
ment of the belief that before you can 
prescribe for the patient you must know 
what is troubling him. 

Periodic determination of what em- 
ployees are thinking is good insurance, 
LeTourneau believes. It is as effective as 
annual physical check-ups and seeing 
a dentist twice a year. In some cases, 
work attitudes can be greatly improved 
without cost to the company and with- 
out any basic changes in operation, 
methods, or working conditions. For the 
most part, however, it has been found 
that correction of the condition brought 
to light, costs money—lots of money, in 
many instances. LeTourneau manage- 
ment believe that such expenditures will 
return more in savings than most in- 
vestments that could be made. 

What are our employees thinking? 
Do they believe this is a good company 
to work for? Do they think that oppor- 
tunities here are better than elsewhere? 
Do they complain that favoritism and 
partiality are shown? 

The above are only a few of the con- 
ditions which an attitude survey, if it 
is properly handled, will bring to light. 
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Someone may say: “All this may 
sound good on paper. If what you state 
is true, then this is the very thing I have 
been looking for. Is it your claim that 
attitude surveys are a cure-all for indus- 
trial aches and pains?” 

No! Emphatically no! They are defi- 
nitely not a panacea. So far as we know, 
neither this nor any other one remedy 
will rid management of all its perplexing 
problems. 

At LeTourneau, the use of these sur- 
veys has certainly not solved all the prob- 
lems. But it has proved over and over 
again that such surveys are a valuable 
tool, designed for a specific purpose, 
and, if used properly, are beneficial and 
worth while. 

If honest answers are wanted, ask 
for them. If sound and practical sug- 
gestions are desired, open the channel 
that will bring them in. All of these, 
together with plenty of critical com- 
ments, are to be had for the asking. 








e PLANNING 
THE POLL 








Let us assume that your company 
has never put on such a program but 
would now like to do so. Let us further 
assume that you have been selected to 
build the questions, secure the answers, 
analyze the returns, and in general co- 
ordinate the entire project. Herein is de- 
scribed, in a step-by-step procedure, the 
way the LeTourneau Company goes 
about conducting its survey. Please keep 
in mind that this is not an expert 
treatise on the psychological or scientific 
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aspects of morale surveys, but only the 
working experience of one company. 

Please remember, too, that some of 
the methods used by this company may 
not be adaptable to your particular or- 
ganization. Such factors as the type of 
industry, geographical location, pre- 
dominant race types, etc., should cer- 
tainly be given consideration in your 
preliminary work. 

If your company is similar to Le- 
Tourneau, there would be an office 
force, machine shop, cutting and forg- 
ing, foundry, heat-treat, inspection, and 
so on. Also, there would be a representa- 
tive supervisory organization. This, then, 
would be your setting. . : 

At the outset, it would be well to de- 
termine what kind of information is 
wanted and for what purpose it will be 
used. Also, give thought to whether 
this information is to be of general na- 
ture or if it will represent facts from 
special departments and concerning par- 
ticular subjects. 

Perhaps you want to learn what your 
people are thinking about working con- 
ditions, supervision, wages and hours, 
and company policies and practices. 
With these factors decided upon, you 
can build your questionnaire. 

Before getting into the matter of 
selecting the questions, however, decide 
on the technique to be used in the ac- 
tual poll. One system is to interview 
employees on the job or in special 
rooms. Such interviews are of consid- 
erable length, and are so conducted that 
employees express themselves freely and 
without reservation. The interview may 
or may not be guided along predeter- 
mined paths. This method requires the 
assistance of experts, highly skilled in 
the technique of interviewing. Unless 
persons experienced in this work are 
available from within the organization, 
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it might be better to use the printed 
questionnaire. 

Printed questionnaires in recent years 
have become more popular as a means 
of measuring employee attitude. They 
have the advantage of consistency and 
give considerable leeway in dealing with 
a variety of subjects. Also, by use of the 
multiple-choice questions and certain 
techniques of rephrasing questions, an- 
swers which vary in degree can be 
secured. This process makes it possible 
to evaluate some answers to a fine point 
and gives some control over “fixing” or 
“collusion.” 

At this point, take a “fix” on your 
bearings. You know that you are going 
to conduct an employee attitude survey. 
Top management has approved the pro- 
gram and you have been appointed di- 
rector of the project. A responsible job 
is before you, and you want to proceed 
cautiously and not stick your chin out 
too often. You are seeking information 
that will enable your officers to improve 
working conditions and correct inequali- 
ties wherever possible. You have studied 
the several methods now being used and 
have decided upon the printed ques- 
tionnaire method of analysis. With 
these details taken care of, you are now 
ready to move on to the next step. 








®GETTING 
COOPERATION 








No new project involving plant and 
office personnel should ever be started 
without the understanding, approval, 
and support of the supervisors. This is 
vital to the success of the plan. There- 
fore, the details and purpose of the pro- 
gram must be presented and explained 
to the top supervisory staff. This may 
call for a selling job. With top manage- 
ment and supervisor backing, the task 
will be made a great deal easier. 
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After the plan has been presented and 
accepted by the foremen, the next step 
is to invite their active participation. A 
special committee from their own level 
may be appointed or elected to agree on 
a set of questions. With this arrange- 
ment, cooperation is secured, and the 
pathway has been cleared for full speed 
ahead! 

Now that there is a representative 
group of supervisors ready to start build- 
ing the questions, it is time to consider 
the next task—that of preparing the 
questionnaire. Before getting down to 
the actual paperwork, however, it would 
be well to confine the. first meeting to 
explanatory remarks and general discus- 
sion of the job. This would be the time 
that someone might ask why the ques- 
tionnaires of other companies are not 
lifted and used. 

Obviously, a set of questions used by 
one company would not necessarily be 
suitable for another. A study of other 
forms, however, stimulates imagination 
and gives many valuable suggestions to 





work on. At LeTourneau, the question- 
naire used by Thompson Products Com- 
pany, Cleveland, has been drawn from 
liberally. Perhaps no other company has 
done as outstanding a job in the field 
of morale surveys. A study of this com- 
pany’s booklet, “We Led With Our 
Chin,” is recommended. 

It is well to impress on the committee 
the importance of building simple ques- 
tions, easily understood, and with a di- 
rect bearing on company conditions. 
Unless the questions have a specific re- 
lationship to the company’s particular 
problems, policies, and practices, the 
answers will be of so general a nature 
that remedial conclusions can hardly be 
reached. Questions that may appear too 
dificult to phrase can be presented 
effectively by the use of local expres- 
sions, company jargon, and words that 
are peculiar to the plant. Above all, 
questions should deal with but one sub- 
ject at a time, and they should be num- 
erous enough to touch on a wide variety 
of company policies. 
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® PLOTTING 
THE QUESTIONS 








Now it has been decided to build the 
questionnaire around the factors of 
working conditions, supervision, wages 
and hours, and company policies and 
practices. As a demonstration of the 
many ways in which the problem may 
be approached, build a few practice 
questions. On the subject of working 
conditions, the following question might 
be asked: 

“Do you think that working condi- 
tions here are good... . . ee 

This is a single-choice question, and 
the person answering has but a single 
choice to make. There is no. middle 
ground. It is either good or bad. By re- 
phrasing the question, its value may be 
somewhat improved. For example: 

“Do you think, on the whole, 
working conditions here are good... .. 
ORE ..0s ?” By the use of the multiple- 
choice answer, however, the question 
can be put three ways, and thereby gagé 
fairly accurately what the employee truly 
thinks: 

“What do you think of working con- 
ditions here? 


C Better than average 
C2 Just average 
C2 Below average.” 


Or, if you would like to get some 
comparisions, build your question in 
the following manner: ) 

“As compared with other companies 
where you have worked, do you think 
that working conditions here are: 


CD Better than other plants 
0-2 As good as other plants 
(1 Worse than other plants.” 


Thus, throughout the committee ses- 
sions, any number of possibilities will 
present themselves for phrasing apt and 
revealing questions. Don’t lose the 
down-to-earth touch, and do tone the 
work to '? a? of the plant and 
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office. Above all, be natural. Simple and 
local expressions, such as “knows his 
stuff,” “‘a lot on the ball,” are effective 
means of preparing questions relating 
to supervision. Do not carry this tech- 
nique to extremes, however. To do so 
might appear patronizing. 

As you get along into your work, you 
may discover that some questions re- 
quire nothing more than a “‘yes” or “no” 
answer. This is especially true of certain 
questions from which qualification is 
neither expected nor required. 

Insertion of “remarks” and “sugges- 
tions” lines beneath some of the in- 
quiries will encourage the employee to 
go into detail and give reasons why he 
answered a particular question a certain 
way. This is good in itself. It permits 
“letting off steam” in generous amounts. 
Also, it provides descriptions of existing 
conditions, together with many prac- 
tical and worth-while suggestions. Thus, 
attitudes may be probed on a wide range 
of subjects. 

There is no set rule as to the num- 
ber of questions the form should con- 
tain. Individual circumstances and needs 
determine the length of the question- 
naire and also determine the number of 
questions per subject. Unless there is a 
situation or condition that should re- 
ceive special consideration, it is advisable 
to divide the questions equally. 

When the questions have been de- 
cided upon, the next job is to pass 
them to top management. Before doing 
this, scrutinize the suggested question- 
naire and see what can be done to 
“dress it up.” The majority of all re- 
ports, studies, bulletins, and question- 
naires are put out in plain and stereo- 
typed form, therefore it is smart to de- 
part from this practice. If possible, put 


color and life into the work. An attrac- 
tive package always secures attention. 
Therefore, dress up the package before 
passing it on, and recommend that the 
same idea be used in the final presenta- 
tion to the employee. 

A reviewing board, made up of 
the executive staff, takes the work, 
screens each question for clarity, sim- 
plicity, and legality, and considers it 
in the light of company needs. 








© TELLING 
THE WORKERS 








Just as it was necessary to consider 
and get the cooperation of supervisors, 
the same is true as applied to employees. 
It is highly important that all people 
included in the survey be given instruc- 
tion and information in advance. So, 





definitely, there should be a schooling 
or educational period that precedes the 
actual questionnaire in order to get the 
program off on the right foot. When the 
plan in general has been outlined and 
the questionnaire is ready for distribu- 
tion, an accompanying letter officially 
introduces the program. This letter once 
more describes the survey and its pur- 
pose, and gives instructions necessary 
to its operation. It-emphasizes that em- 
ployees need not sign their question- 
naires unless they especially care to. 

Management is on trial by so request- 
ing this information from its employees. 
Consequently, much stress must be 
placed on the promise that all informa- 
tion received will be treated with the 
strictest confidence and no employee’s 
position or job will be jeopardized by his 
answers. It is sometimes difficult for em- 
ployees to believe, especially when the 
first survey is conducted, that they will 
be free from criticism or retaliation as a 
result of their outspoken answers and 
comments. 








°e MAILING 
QUESTIONS 








Two ways of distributing the ques- 
tionnaires are in current use. Some com- 
panies find it preferable to distribute the 
forms on the job and ask the employees 
to fill them out during working hours 
on company time. Sometimes it is neces- 
sary to close down the entire plant tem- 


porarily so this may be done. It is 


“INFORMATION PLEASE" 


Here's that Man again! 


Here's that man with another "Information Please" questionnaire. 
The results from our last inquiry were so successful froma 
standpoint of cooperativeness, sincerity, and straight-from- 





the-shoulder answers that we wish to come again, 





1. Are you working in the Department you prefer? 


2. How do you feel about your job? 





Yes... 


No. 6% 2 


Fine @eeeeee0ees 02? 6 — 
Don't like it.. 
Okay e@eeoee0e0e0s * — 


Informality characterizes LeTourneau’s employee opinion questionnaires 
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claimed that this method insures a 
greater percentage of participation, 
eliminates delays, and prohibits collu- 
sion. A large staff of impartial observers 
may be necessary to administer this type 
of poll. The element of cost and loss in 
production must not be overlooked in 
considering this method. 

The other way is to mail the ques- 
tionnaire to employees’ homes with the 
request that they return the completed 
form within a specified time. By settin 
a deadline some measure of contro 
over “pooled” or “stuffed” answers is 
obtained. If employees all live within a 
short distance from the plant, one day 
may be allowed for delivery, one day for 
completion, and one day for return. 

LeTourneau has used both methods 
and has found that mailing the ques- 
tionnaire is more effective gif periodic 
surveys are conducted. It is believed that 
the quiet and privacy of the home are 
more conducive to real and worth-while 
suggestions. Away from the surround- 
ings of the shop and plant the individual 
has a better opportunity to study the 
questions and decide on his answers. 
Better still, the answers that he puts 
down reflect the attitude of the worker’s 
family toward the company, as well as 
his own. 

ee self-addressed and stamped 
envelopes facilitates returns. Most of 
LeTourneau’s forms are returned 
through the mails. However, for the 
convenience of those who prefer bring- 
ing them in themselves, locked boxes at 
the main entrance gates are provided. 








* ANALYZING 
RETURNS 








When the poll is complete and all 
eligible returns are in, the time has come 
to take up the next phase of the project 
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—analyzing and tabulating the returns. 
It is at this stage that a wide range of 
possibilities present themselves. From 
the information received, tables may be 
compiled that break the data into such 
groupings as (1) age; (2) department; 
(3) wage level; (4) length of service 
with company; (5) previous employ- 
ment history; (6) educational groups. 

Thus, with the proper statistical treat- 
ment of grouping, weighing, and evalu- 
ating, any number of conclusions can be 
worked: out. It is possible, also, over a 
period of time, to indicate trends and 
interpret ¢heir many relationships. 

There is no limit to the treatment 
that can be brought to bear with such 
processes. Consider carefully, however, 
before you get too deep into this fas- 
cinating work of analysis. Until you 
have had more experience in the psy- 
chological nature of this type of dn § 
it would be well to confine your tabula- 
tions to only a few of the elementary 
analyses. Proceed slowly and carefully, 
and curb all tendencies to arrive at hasty 
conclusions. 





For this program, confine your tabu- 
lations to the simplest form possible. At 
a later period, you may, if you desire, 
take up some of the more complex 
problems of attitude analysis. For your 
present needs, tables will show: 


1. The number and percentage of 
employees participating. 


2. The number of “yes” and “no” 
answers. 


3. The sunsber of favorable and un- 
favorable comments. 


These data are practical and worth 
while. 

It would be well, also, to separate the 
answers according to classifications. 
Arrange all answers, comments, and sug- 
gestions pertaining to wage and hours 
under one heading, all material regard- 
ing supervision under another, and so 
forth. 

By numbering questionnaires in order, 
it is possible to build cross indexes and 
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thus provide a quick reference for any 
given subject or contributor. 
In order to arrange the material for 
the person or persons who study the 
returns, it is well to build several indi- 
vidual work books. Each books is di- 
vided according to subjects, and all an- 
swers, comments, and suggestions are 
laced under their proper headings. The 
identifying serial number enables those 
who study the returns to refer to the 
original questionnaire for clarification or 
additional information. 








e RECOMMENDING 
CORRECTIVE 
MEASURES 








Next comes what is perhaps the most 
important. part of an opinion survey— 
considering the returns and recom- 
mending corrective measures. All work 
up to this point is secondary to the job 
now ahead. Employees have been asked 
for answers to certain questions. They 
gave them. Their criticisms were in- 
vited, and received. Their suggestions 
were encouraged, and they responded 
with hundreds of them. at next? 

It is LeTourneau’s belief that no one 
person is qualified to tackle this job 
alone. Certainly no one person, except 
in rare cases, is responsible for the many 
conditions that have now been brought 
to light. This being true, the next log- 
ical step is to appoint or elect another 
committee from management, chosen, 
perhaps, from the executive, industrial 
relations, legal, and production line de- 
partments. Such a group would be rep- 
resentative of all the departments in the 
plant and the office. 

Much good will result if the entire 
time of the first committee meeting is 
devoted to an explanation of the objec- 
tives and purposes of the job ahead. This 
may be done by the chairman of the 
group or by a representative of top man- 
agement. Charge each member with the 
seriousness and responsibilities of his 
job. Point out that this committee is an 
“honor group” and that all discussions 
are to be strictly confidential. Elect a 
secretary at this first meeting. His will be 
the task of keeping a complete record of 
the recommendations and final disposi- 
tion of each case. It is well, in this 
initial session, to stress that each mem- 
ber of the group should feel free to make 
suggestions, — his views, and par- 
ticipate in all phases of the committee 
work. By encouraging everyone to take 
an active and vigorous part in the 
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program and arranging the discussions 
along this line, one-sided meetings are 
eliminated. 

The committee tackles each problem 
as it comes to it. Spread the suggestions 
and criticism out on the table and con- 





sider the merits of each. You will find 
some complaints supported by a large 
number of contributions. Others will be 
small voices crying in the wilderness. 
Do not be too hasty in forming conclu- 
sions. Even though some of the isolated 
returns seem to be trivial, they should 
receive the same attention as those that 
have the backing of numbers of con- 
tributors. Likewise, keep in mind the 
possibilities of “pooled” or “fixed’’ an- 
swers as the high percentage returns are 
studied. 

This committee may be compared 
with the county grand jury. As such, it 
must have full authority to secure addi- 
tional facts, and must be empowered to 
call in others who can bring additional 
information on a given subject. This 
knowledge may support a complaint or 
may dissolve it entirely. 

Obviously, this is the one part of the 
program that involves sticking manage- 
ment’s chin out, Since it has come thus 
far with a sincere desire to do some- 
thing about conditions in the plant. It 
cannot waver or back out on the issues 
that are now in its lap. Each request, 
each expression, each complaint or griev- 
ance is looked upon as a suggestion to 
do something about whatever is wrong. 
The committee votes on every sugges- 
tion. Something is done about each con- 
structive, thought. If a man complains 
about excessive heat at his workplace, 
the committee sends someone to in- 
vestigate and report back. If the com- 
plaint seems to be reasonable, a change 
is recommended. 

If an employee takes issue in his ques- 
tionnaire with company policies, and 
has signed his name, the policy may be 
discussed as to its soundness, and then 
a representative of the committee ex- 
plains the policy to the individual. 
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LeTourneau experience shows that in 
99 percent of such cases the employee 
is satisfied as soon as he understands 
the policy. 

If there is a high percentage of such 
complaints, it is well to examine the 
present method of keeping employees 
informed. It may be necessary to rec- 
ommend better methods, such as em- 
ployee handbooks, news sheets, bulletin 
boards, and so forth. 

The committee should start action on 
good suggestions as soon as possible. 
Then, as quickly as a number_of tangi- 
ble corrections have been made, issue a 
report to the workers. Mail it to their 
homes and tell them what had been 
done. List each improvement and ex- 
plain why others cannot be made at the 
present time. Such reports, if made peri- 
odically, provide a wonderful opportun- 
ity for demonstrating good intentions 
and sincerity of purpose. 











e TACKLING 
COMPLAINTS 








If the committee tackles first com- 
plaints and suggestions that have to do 
with working conditions, the first im- 
provements will be of a physical nature 
and will stand out as visible proof that 
something is really being done. 

In reviewing the many items that 
may concern supervision, some of the 
more abusive complaints will be recog- 
nized as being biased and not entirely 
justified. One fact will stand out. Re- 
gardless of the scope of the investiga- 
tions, and in spite of management's 
efforts in selecting and training super- 
visors, some workers will feel that they 
are not getting a square deal. 

Should the committee desire to make 
specific recommendations for the im- 
provement of supervision, look into the 
possibilities of training courses, lectures, 
and conferences. At LeTourneau, all 
three have been used. As a-result of the 
findings of the latest “Information 
Please,” both a training course and a 
series of conferences were given to all 
members of the supervisory staff. 

For instance, it was found that a 
goodly number of employees did not 
fully understand the wage incentive 
system. As a result, the company called 
in a consulting engineer who was famil- 
iar with the system. A comprehensive 
refresher course in elemental time study 
was instituted, and top officials, includ- 
ing the foremen, attended this school. 
Needless to say, this training qualified 
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the supervisors to give better answer, 
to employees’ questions. 

From the many items referring to 
supervision, conference material was 
assembled, and schedules were set for 
foremen’s conferences. This series of 
meetings was probably the most effec- 
tive thing that came out of the attitude 
survey. The program was set up for 6 
months, and each person in a supervisory 
capacity was scheduled for 4 hours’ at- 
tendance each month. In addition to 
leading the discussion in his own group, 
each leader was required to attend as a 
member of another group. 

The most approved conference meth- 
ods were used. Each member was con- 
stantly encouraged to take part in all 
the discussions. The complaints and 
suggestions relating to supervision were 
grouped under proper headings and 
were discussed one by one. Such items 
as pattially, favoritism, unfair treatment, 
incompetence, bad temper were tossed 
right into the laps of the conferees for 
a thorough going-over. 

Thus, by adopting the complaint of 
the worker and debating it sharply over 
the table, the leader, with the help of 
his fellow-foremen, squeezed the subject 
dry and made corrective recommenda- 
tions. Doing this month after month, it 







THE 
WAGE INCENTIVE 
SYSTEM 





was the exceptional foreman indeed 
who did not gain knowledge of the prac- 
tices that make for poor supervision. No 


one could sit in meetings for 6 
months, week in and week out, without 
improving his supervisory technique. 
When all the returns have been con- 
sidered and the last suggestion has been 
voted upon, the time has come to make 
the final report and dissolve the com- 
mittee. The report is an over-all account- 
ing of what the committee has done. All 
the improvements are listed, together 
with references to those that could not 
be taken care of. This report is mailed 
to the homes of the workers. A letter 
of thanks for the cooperation of the em- 
ployees, signed by the general manager, 
accompanies each report. 
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Why the Public Is Confused 
by the Labor Situation 


WHITING WILLIAMS, Consulting Editor, Factory 


- 


Can the President’s February wage price formula fail to bring higher prices that 
will soon require still other increases—and so proceed to inflict upon workers and 
everybody else the moral and economic frustrations of serious inflation and later 


collapse? 


Does the CIO’s general strike represent the bona fide demands of a million- 
odd members for the continuation of wartime take-home? Or does it represent 
the crafty plottings of a few revolutionary leaders for the disintegration of our 


American economic and political way? 


Can Congress be relied upon to represent the country’s preference for that 
“way,” with its world-famous freedoms and living levels? Or do our legislators 
lack the courage to protect it against a few labor leaders whose loyalty to it is 
widely and deeply suspect, but whose control of voters appears to be considered 
omnipotent by a surprising proportion of those lawmakers? 


Rightly or wrongly, these three ques- 
tions are now being asked by a public 
which, confronted with the complexi- 
ties of reconversion, finds itself seriously 
confused, riled, and scared. 

Without doubt the chief causes of 
this bewilderment are to be found in 
certain highly vexatious and disturbing 


’ disappointments as experienced during 


the last ten or twelve years. 


Disappointment No. 1 


We are today suffering from the ugly 
contrast between the present labor war- 
fare and the Wagner Act’s peaceful pur- 
pose and promise as stated so hopefully 
(or so insincerely?) in its preamble: 


It is hereby declared to be the policy of 
the United States to eliminate the causes 
of certain substantial obstructions to the 
free flow of commerce, and to mitigate 
and eliminate..these obstructions when. they 
have occurred by encouraging the prac- 
tice and procedure of collective bargain- 
ing and by pfotecting the exercise by work- 
ers of «full: freedom of association, 
self-organization, and designation of repre- 
sentatives of their own choosing, for the 
purpose of negotiating the terms and can- 


ditien’s of their empfo¥iRent or othéf Tiutual * 


+ 


aid ‘or protectipssz~-- , - 
In spite-of the. Magner Act’s all-out 


, attempto sivg#he laber: problem once 


and for all; it“¥s-now-seen.to have fallen 
gievously short’.of eliminating the 
“causes of certain substantial obstruc- 


tions to the free flow of commerce.” In- 
stead of conferring on the wage earners 
themselves the advertised package of 
rights and privileges, it is now observed 
to have given vastly less of these to the 
millions of the represented than to a 
handful of their “representers.” 

To a Boss Public famous for its fair- 
mindedness, it has become plain that, 
at least until the proposed “equality 
of bargaining power” can be accom- 
panied by a larger measure of impartial 
justice than has to date been demon- 
strated, the “free flow of commerce”’ so 
abundantly promised simply cannot be 
expected or even hoped for. 

Today Boss Public, including virtually 
all employers, has no interest in union- 
smashing or union-baiting... It stands 
convinced that collective bargaining, 
when set up and administered with fair- 
ness to all concerned, is a useful and 
necessary tog. But by the same token 
it has also discovered that so long as our 
relations with each other in our daily 
work ‘involve thé -constant adjustment 


of so*iiagly purely individual interests, 
in additi@n t@ 4ur naturgl yen for wages 
or ¥, no- plan labeled either “collec- 


“tive”. of #P_atgaining” will ever deserve 
its touting as a panacea. 


Disappointment No. 2 


To the perplexing failure of this 
wholesale remedy once offered so hope- 
fully, must be added the public’s dis- 
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appointment that, to date, no way has 
been found for persuading the workers’ 
“freely chosen” representatives to exer- 
cise the Act’s gift of new and unlimited 
powers with the wisdom expected. To 
a people almost universally willing to 
agree that “I’m for unions in principle,” 
it has brought serious shock to observe 
that too many of unionism’s leaders 
lack the intellectual or, oftener, the so- 
cial and moral equipment required for 
anything like the proper fulfillment of 
the responsibilities so optimistically and 
so bountifully legislated to them. 

It is bad enough that some of these 
leaders, especially on the lower and local 
levels of the official hierarchy, in spite 
of their demand for prcoraee: in the 
setting of, for instance, intricate wage 
rates, lack nevertheless the ability to 
master the simplest computations in- 
volving ordinary percentages. 

Much worse is it, of course, when 
others with better mental equipment 
prove to be plain racketeers, adept in 
mulcting members whose slightest pro- 
test may bring at best physical injury, 
or at worst, expulsion and starvation. 
Worse still is it when the officially but 
not always “freely” chosen heads cov- 
ertly devote their crafty intelligence to 
“boring from within” for the gradual 
weakening of our American system and 
way of life and its displacement by the 
Russian. 

Rightly or wrongly, Boss Public is to- 
day deeply disappointed and disturbed 
by such convictions as these: 


1. In actual practice, uriionism ap- 
pears, first, to depend too often on in- 
timidation for enrolling members, to 
make too little use of bona fide secret 
ballots for learning the will of the ma- 
jority, and finally to allow its minority 
members no rights whatever. | 


2. Maintenance of membership and 
the union or the closed shop have be- 
come so common and so compelling 
that great numbers of dues payers now 
fear the arbitrary and practically unap- 
pealable actions of leaders completely 
free of any legal restraint more than 
‘hey ever feared the discharge slips of 
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their law-controlled employer. (Mainte- 
nance of membership has lately forced 
one large concern to discharge about 
1500 employees who refused to pay an 
assessment levied upon them by a small 
but allegedly majority coterie for the 
purpose of equipping union headquar- 
ters with a liquor bar and dancehall.) 


3. As demonstrated by the lawless sit- 
down era, the wartime jurisdictional bat- 
tles for “union security,” and the cur- 
rent mass walkouts and disorders, the 
principle of unionism apparently makes 
no allowance whatever for the rights of 
owners, or for the security of non-strik- 
ers and ordinary citizens. 


4. Within the last few months sev- 
eral unions have aroused serious fears by 
calling strikes for purposes that were 
purely political. 


Small wonder that Mr. Man-in-the- 
Street now asks: 

“What is to become of public order, 
health, and safety if unionists are so 
blithely to shut down our utilities or to 
follow the example of New York’s tug- 
boat men in refusing to work even for 
their own government?” 


Disappointment No. 3 


As rapidly as the public’s fear of 
unionism’s itresponsible leaders has 
mounted, so has its feeling of helpless 
insecurity ever since, ten years ago, its 
government ceased to be an impartial 
and protective umpire, and became, not 
so much a pro-labor or even a pro- 
union, as a pro-CIO, partisan. As a mat- 
ter of fact, the public’s loss of confi- 
dence in itself, its safety, and its future 
has been caused most of all by its loss 
of confidence in the even-handed fair- 
ness of its federal government. Surely 
a fair size-up of this disappointment’s 
factors would run like this: 


1. Quite properly, government has 
brought about a long-needed increase of 
the employer’s impartiality and social- 
mindedness. But, besides completely 
failing to enforce this same emphasis 
upon worker-leaders, it has discouraged 
efforts at good will and teamwork in 
industry by dividing the country’s pro- 
ducers into two classes, expected—in- 
deed enjoined—to seek peace by wag- 
ing bitter war upon each other. 


2. Through its Supreme Court and, 
less directly, its Department of Justice, 
government has abandoned its role of 
protector to the point of establishing 
unlimited intimidation and violence as 
inherent union rights. In addition, it 
has given its blessing to a frightenin 
total of work limitations, featherbed- 
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ding, and various other highly monop- 
olistic restrictions. 


3: In spite of its advertised concern 
for the wage earner’s well-being, it has 
in actuality asked him to exchange his 
traditional American hope of individu- 
ally climbing the job-ladder of oppor- 
tunity into middle-class status for the 
European ideal of a fixed and static 
“working-class” security. (Witness the 
way its Labor Boards have joined the 
CIO in telescoping the job-ladder by 
opposing the traditional differentials for 
skill and responsibility.) 


4. In order to justify this exchange, 
government has for ten years preached 
such false ideas. as (a) the “lump of 
labor” theory to the effect that the total 
of available work is always fixed and 
unchangeable, and therefore the man 
who does more than his fair share takes 
that much bread out of his fellow-work- 
er’s mouth—also that incentive pay, ma- 
chines, and other labor-saving inven- 
tions cause a net reduction in the num- 
ber of jobs; (b) that in our now “ma- 
ture” economy further enlargement of 
our national wealth is impossible; (c) 
that the only purchasing power worth 
consideration is the wage-earner’s, and 
that this has no connection whatsoever 
with his productivity. 


5. By making taxation into an imple- 
ment partly for punishment and chiefly 
for distributing wealth, it has, in spite 
of its occasional “breathing spells,” dis- 
couraged the risk-taking enterpriser and 
thus lessened the total of self-respecting 
jobs by a new variety of “birth-control.” 


6. In general, it has assumed that in 
order to convince the job-taker of its 
friendly intentions, it must demonstrate 
(too often with the help of leftist 





bureaucrats) its unfriendliness to all job- 
givers—whether these are the investors 
who risk the $7000 now required for 
the job-taker’s tools or the managers 
chosen to secure the most efficient use 
of those tools. 


To be sure, these new and upsetting 
government policiés follow from the as- 
sumption underlying the original “full 
employment” bill—namely, that any fail- 
ure of business and industry to make 
jobs abundant can easily be taken care 
of by federal subsidies and public works, 
But it is hardly surprising that a people 
conscious of the astronomical debts now 
burdening itself and most other nations, 
fears mightily that assumption’s “catch.” 

This catch is provided by the way 
the benevolent social spiral always 
promised by governmental pump-prim- 
ing, and “‘compensatory action” has sel- 
dom if ever failed to result, instead, in 
a vicious and descending circle. For as 
rapidly as mounting subsidies and pub- 
lic woiks programs cause mounting 
taxes, private investment on behalf of 
tools and jobs grows inevitably riskier 
and more difficult—and, of course, the 
need for further government outlay 
grows still more urgent. 

When, finally, private investment, 
profitable operation, and therefore tax 
collection all near their end and the 
whole productive machine threatens to 
stop, what then? Well, in Europe fol- 
lowing World War I, a dozen. or so 
nations, believe it or not, gave the 
answer. They did not merely allow a 
dictator to take over. They were so 
anxious to get things going again that 
they invited their strongest knot-cutter 
to get busy. And because earning their 
daily bread was so much more attractive 
than merely receiving it, they were glad 
to offer him as inducement the relin- 
quishment of all their daily liberties! 


I do not mean to intimate that our Boss Public today envisages this specific 
specter. But in the light of the government’s failure to end the long depression, 
it does feel justified in asking those three questions about inflation and collapse, 
about labor leaders who may be calling general strikes as steps towards civil disorder 
and political disintegration, and about legislators and other government officials who 
are seen too often to tremble in the presence of those leaders and so to be too often 
inclined to buy their way out with the money of the taxpayers or the consumers. 


Those questions are put by a public understandingly bewildered by the disap- 
pointing failure of its wholesale legislation of collective bargaining to make its indi- 
vidual citizens completely happy at their daily tasks. 


That public is riled by labor leaders, so many of whom show no willingness either 
properly to exercise, or, as revealed in the recent Labor-Management Conference, 
to accept the slightest limitation on, their new authority. And it is frightened as 
it perceives that its government handles the current labor problem with immensely 
less of skill, courage, and solicitude for the general welfare and safety than could 


be hoped. 
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Apoption of the fork truck and pallet 
system to deliver required quantities of 
materials to production at the time re- 
quired, remove the finished product to 
storage or shipping without delay, and 
eliminate those duplicate handlings that 
are so slow and expensive, will dras- 
tically reduce expense of handling and 
warehousing, and will enable the flow 
of materials to keep pace with modern 
manufacturing techniques. 

However, the complexity of the move- 
ments of materials in most plants, the 
peculiarities of plant construction and 
design, and the variations in makes and 
models of pallet handling equipment 
preclude the listing of many hard-and- 
fast rules for the development of a fork 
truck system. Rather, each plant must 
thoroughly analyze its physical layout, 
the flow of materials in its manufactur- 
ing, warehousing, and shipping opera- 
tions, and the characteristics of its ma- 
terials—and plan the system it adopts 
on the basis of these factors and their 
interrelationships. 





Opinions in this timely discussion 
are those of the authors and do 
not necessarily represent the policy 
of the Navy. They are based, 
however, on intimate acquaint- 
ance with the Navy's successful 
use of pallets 





This article suggests an orderly 
method for planning a fork truck and 
pallet installation, pointing out con- 
crete factors that must be considered 
and pitfalls to be avoided. Roughly, 
the major steps to be taken, in order are: 


1. Collection, by means of a materials 
handling survey, of all data regard- 
ing all phases of the materials handling 
problem in the plant. The materials 
handling survey suggested in the follow- 
ing discussion contains a list of ques- 
tions which, if answered accurately and 
completely, give the materials handling 
engineer a fund of sound knowledge 
which, in turn, qualifies him to make 
the important decisions required in the 
development of a successful fork truck 
system. 


2. Determination of pallet size and 
design. Prime considerations include 
the dimensions of the materials that are 
to be formed into pallet loads, weight 
of the materials, physical characteristics 
of the area within which pallet loads 


98 


are to be handled and stored, floor 
capacities, and—if the pallets are to 
be used for shipment—the dimensions 
of the carrier to be employed. 


3. Selection of pallet handling equip- 


ment. The right choice is possible 
only after all the details of pallet-load 
size and weight are known. Fork truck 
factors, such as capacity, lift height, 
mast height, weight, and power, take 
on meanings only when considered in 
relation to the operations the fork truck 
is expected to perform, the area in which 
it is to operate, and the peculiarities of 
the product itself. 





1.Surveying the Materials 
Handling Problem 





I. Materials Handling 
Movements 


1. Specifically, what materials han- 
dling movements are made? Usually the 
complete picture of all movements, in- 
cluding starting and stopping points 
and directions of trafic, can be best 
portrayed and most accurately studied 
by actually diagramming all movements 
on a scale floor plan of the plant. 


2. What is the length of each haul? 





Can any of the hauls be shortened by 
rerouting? 

3. Relatively how much 
moves by each route? 


material 


a. Are there large concentrations 
of movement on a few routes? 
Can rerouting minimize losses 
due to resulting congestion? 


b. Are movements over each route 
fairly uniform, or subject to 
peak and slack periods? 





Unloading a palletized freight car. A Navy lieutenant demonstrates how 
one man with a powered pallet truck can move 104 cases at a time 
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Note: These recorded movements are 
not to be confined to raw materials and 
Gnished products only; they should also 
include major movements which are a 
part of set-up and maintenance opera- 
tions, such as die changing, furnace 
charging, and any others which might 
conceivably be handled more efficiently 
in some manner other than that pres- 


ently used. 


I]. Plant Characteristics 


1. What is the height to which ma- 
terial can be stacked in each storage 
area? Do not overlook clearances under 
sprinkler heads, light fixtures, and other 
obstructions that may be required by 
safety regulations? 


2. What is the centering and actual 
distance between columns and other 
obstructions in the storage areas? 


3. What is the floor load limit in 
the areas over which material is moved? 


4. If any movements are via elevator, 
what are the dimensions and capacities 
of the elevators? 


5. What are the heights and widths 
of all doors through which material 
travels? 

6. If material is moved up or down 
tramps, what is the width and percent 
grade of the ramps? 


7. What are the widths of any load- 
ing platforms on which fork trucks may 
operate. 


8. What is the composition of the 
floor? Is it relatively smooth or rough? 
What is the condition of roadways be- 
tween buildings? 


Ill. Characteristics 
of Materials 


1. Dimensions. 

a. What are the dimensions of all 
articles which are to be handled? 

b. Can these dimensions be 
changed if necessary to make 
the materials more adaptable to 
handling on pallets? 

c. If any of these articles are square, 
can they be made oblong? 

2. Packaging. 

a. What types of containers are 
used? 

b. What materials are used in con- 
tainer construction? 

3. What are the weights of each 
article? For major products, it is help- 
ful to calculate average weight per cubic 
foot. 

4. What physical yr chemical char- 
acteristics of the materials require spe- 
cial handling precautions? 
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a. Are materials inflammable or 
explosive in nature? 

b. Are materials contaminated or 
tainted by gasoline or exhaust 
fumes? 

c. Do any of the materials require 
refrigeration? 

d. Are any of the materials to be 
handled extremely fragile? 

5. Tierability. 

a. Which materials, if any, are 
not rigid enough to support the 
weight of superimposed loads 
stacked to the available storage 
height? 

b. Is any material of such an ir- 
regular shape that it cannot be 
formed into a stable pallet load 
without additional support? 


IV. Can Materials Be 
Shipped on Pallets? 


1. What means of shipment—freight 
car, platform or closed truck—is used? 
What percentage of shipments is made 
in each type of carrier? 

2. Are consignments large enough to 
be shipped in straight carload or truck- 
load quantities? 

3. What is the extent of interplant 
shipments within your own concern? 

4. What will be your customers’ re- 
actions to receiving their shipments on 
pallets? 





a. Have you had any requests for 
palletized shipments? 

b. To your knowledge, do your cus- 
tomers already have facilities and 
equipment to handle palletized 
shipments. 

5. Loading platforms. 

a. What is the height of car and 
truck loading platforms? 

b. What is the distance from the 
rail dock to the door sill of the 
average freight car? 

c. What are the length and width 
of the loading platforms? 

d. How many doors lead to the 
platforms, and how convenient 
is their location? 


V. Present Handling 
Equipment 

1. What materials handling equip- 
ment do you already own? 

2. How is each piece of equipment 
used at present for handling the move- 
ments listed under (I)? 

3. What is the age and condition of 
the equipment? 

4. What additional purchases of 
equipment are necessary now or in the 
near future to maintain the existing 
materials handling system? 

5. What portion of existing equip- 
ment can be efficiently used in a pallet 
system? 





2. Determining Pallet 
Size and Design 





NoTIcE THAT THIS SURVEY is not re- 
stricted to raw materials and finished 
products, but contemplates any move- 
ments at any stage of production. The 
extreme versatility of the fork truck 
makes it suitable for a wide variety of 
operations, and its value is fully realized 
only by its application to as many jobs 
as possible. 

Fortified by the information obtained 
by completing this survey, the plan- 
ning engineer is now ready to design a 
pallet. 

The selection of the proper pallet is 
the most important single-step in the 
development of the system. 

A common error is to buy a fork 
truck and then attempt to design a pal- 
let to fit it, a sequence similar to 
buying a medium-sized dog collar and 
then looking for a medium-sized dog. 
Usually the result is a pallet that is not 
suited to the material to be handled and 
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consequently cannot be completely 
filled, is unstable, and wastes cube. 
Generally, unit costs of handling ma- 
terials vary inversely with the quantity 
moved per haul. This principle argues 
for as large a pallet as possible. On the 
other hand, the greater the size and 
weight of the pallet load, the larger and 
more costly the fork truck required to 
move it. A large truck requires wide 
aisles and operating spaces (see Tech- 
nical Note No. 1), and reduces the net 
available storage space. Selection of pal- 
let size is therefore a compromise be- 
tween the conflicting principles of econ- 
omy in handling and full utilization of 
space. If warehouse space has a high 
value in relation to handling costs, the 
tendency is to use a smaller pallet. 
Practical limits of pallet size are also 
set by such factors as the length of the 
forks on the standard fork truck, maxi- 
mum spacing between forks, the reduc- 
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tion of truck capacity as the length of 
the load increases (see Technical Note 
No. 2), and door widths. Generally, 
pallet dimensions are between 32 and 
68 inches. Within these limiting dimen- 
sions, the exact size selected depends 
upon other factors discussed in the fol- 
lowing paragraphs. 


Pallet Size 


The first consideration in the selec- 
tion of a pallet size is the dimensions 
of the materials that are to be formed 
into pallet loads. When materials do 
not fit the pallet, holes, gaps, and un- 
derlapping of the load result in instabil- 
ity and loss of cube. 

The determination of a pallet size 
which can be used for all items is rela- 
tively simple for the concern that han- 
dles all raw materials and finished prod- 
ucts in only a few standard package 
sizes. A large variety of different box 
sizes, several different types of packages, 
or no containers at all, create a more 
complex problem requiring a detailed 
survey and comparison of all package 


sizes used. Although such a study is . 


somewhat tedious, the size of articles 
handled must be given appropriate con- 
sideration in pallet design. 

Such a survey can be conducted by 
listing the dimensions of each package 
to be handled on pallets, the multiples 
of each dimension up to 68 inches, 
which is assumed to be the maximum 
pallet dimension to be considered, and 
all combinations of these dimensions 
and multiples between 32 and 68 inches. 

That such a procedure is relatively 
simple, is illustrated by making the cal- 
culations for a sample box 15 inches 
Icng and 11 inches wide. The calcula- 
tions are simplified by laying the prob- 
lem out in the following manner: 





By calculations of this sort, we learn 
for each box those pallet dimensions 
that can exactly be filled by that box 
in one way or another, and eliminate 
from consideration all dimensions which 
are not suitable. 

This example assumes a box of a 
type that must be placed on its bottom. 
If certain packages can be stored on 
their sides or ends without damage to 
the packages or contents, similar cal- 
culations must be made using three 
dimensions, which complicates the pro- 
cedure considerably but allows greater 
flexibility in determining an arrange- 
ment that will fill the pallet completely. 

While this example analyzes a rec- 
tangular box, the procedure is easily 
adaptable to round objects such as bar- 
rels, drums, and gas cylinders, and to 
irregular articles such as bags and un- 
packaged items. 

Such calculations for all package 
sizes result in a long list of possible 
dimensions, many of which are repeti- 
tious and probably no one of which is 
suitable for all the packages to be pal- 
letized. It cannot be expected that every 
package will completely fill the pallet 
area when many sizes and styles of 
packages are used. The purpose of these 
calculations is to make a scientific at- 
tempt to determine the pallet size that 
will result in the least total loss of cube. 
It is probable, although not certain, that 
the pallet size based upon the two 
dimensions that occur most frequently 
in the listing has the best chance of 
achieving this objective. The model 
dimensions can sometimes be deter- 
mined by scanning, but, if the list is 
complex, it may be necessary actually 
to tabulate and count the occurrences. 


Pallet Patterns 


Assuming a trial pallet with length 
and width equal to the two predominant 
dimensions in the list, the next step 
is to plan possible arrangements of the 
various packages upon it, to determine 
how much space is lost. From here on, 
the process is strictly trial and error, 
but the advantages and shortcomings 
of the tentative dimensions will be- 
come quite apparent to the engineer 
as he works through all the possibilities. 
These preliminary pallet patterns are 
made first for the package sizes which 
are used in the largest numbers. 

In trying out various patterns on the 
trial pallet, it is helpful to refer back 
to the calculations previously made. For 
example, assume that calculations have 
been made for a number of boxes, of 
which the 15x11-in. box previously used 


as an example is one, and that the two 
dimensions occuring most frequently 
are 42 and 66 inches. Referring to the 
calculations made above, for the 15x]]. 
in. box, we find that the sum of 6 
widths equals the 66-in. dimension, 
Therefore, we know that one possible 
arrangement of cases along the side of 
the pallet may be as shown: 





By referring again to the calculations, 
we learn that the addition of 3 lengths 
totals 45 inches, which is only 3 inches 
greater than the short dimension of the 
trial pallet. Adding to our pallet plan, 
we then arrive at the following pallet 
arrangement, in which the boxes ex- 
tend 14 inch beyond the edges of the 
pallet: 


[ 


At first glance this pattern may ap- 
pear to be a satisfactory arrangement. 
Closer examination reveals that, as ad- 
ditional layers in the same pattern are 
placed on the pallet, the joints and 
spaces between cases are all in vertical 
lines, and the cases form columns which 
frequently fall from the load during 
movement. 

No cross-tie is possible for the tenta- 
tive pattern selected, so it is necessary 
to select another dimension. A combi- 
nation of two lengths and three widths 
provides a dimension of 67 inches, only 
1 inch over the tentative pallet size. 
A possible arrangement of cases along 
the 66-in. side of the pallet is as shown: 








FACTORY MANAGEMENT and MAINTENANCE 


















we 
con 
figu 
ma! 
in ¢ 





roe 


-—_—ew ee © eer © WD DM OO 


a a ee 





he two Referring again to the calculations, 
juently we find that there is one 45-in. figure 


to the nsisting of 3 lengths and a 44-in. 

15x1}. ieee consisting of 4 widths. The re- 
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In this case it is not necessary to 
devise two pallet patterns for alternate 
layers of the pallet load, because the 








ions, same pattern may be utilized and a 
igths cross-tie effected simply by reversing the 
ches layers—i.e., turning each layer 180 de- 
the rees. Similar trial methods for other 
olan, ies will eventually indicate the one 
allet allet that is best for all package sizes. 
ex- f the dimensions first set up for the 
the trial pallet prove to have too many short- 
comings, others that occur frequently 

in the list should be tried. 

The best pallet pattern for the sample 
box used, extended 1 to 14 inch over 
two sides of the pallet, and about 4 inch 
over the other two sides. From the 
standpoint of space utilization, such 
an overlap is preferable to an underlap 
or flush pattern, provided analysis proves 
that packages or materials are not dam- 
aged as a result of pressure applied to 
the unsupported edges. If packages can 
be overlapped, greater flexibility in pal- 

> let storage and more leeway in the selec- 
nt. tion of pallet dimensions are possible. 
ad- Wood boxes can be overlapped up 
or to 2 inches per side if partially sup- 
nd ported by their contents. Most domes- 
cal tic fiberboard containers can be. over- 
ch lapped little or none, because the 
ng bottoms of the containers are badly 
crushed or cut by the edges of the pal- 
- let. Bags may be overlapped to the 
cd point where the ears and ends sag over 
ol the edges of the pallet where they are 
as easily punctured by the fork truck. Bar- 
ly trels and drums may be overlapped as 
- much as 6 inches. 
8 To. determine if overlap is permis- 


“ sible, it is frequently necessary to test 
the product by actually forming sample 
pallet loads and tiering them to the full 


storage height, leaving them stacked ey . ‘ 
long enough to observe the full effect ont 1. BOM load weight be in excess of the 


on the containers of the concentrated 
weights sustained in storage. 

While in all probability the sample 
pallet first selected permits a satisfac- 
tory pattern for a majority of items, 
there may be one or more items that 
are handled in large quantities for which 
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no satisfactory pattern can be devised. 
It may be necessary to revise the selected 
dimensions somewhat to accommodate 
these items, or to try out dimensions 
that are often ny Nao but are not 


first or second in frequency. 

A plant that uses one or two pack- 
age sizes for most products, but various 
offsizes in small quantities for miscel- 
laneous minor materials, should first 
test a trial pallet with dimensions 
tailored exactly to the predominant box 
sizes, to give proper consideration to 
these more important packages and to 
determine if the minor packages fit 
upon such a pallet satisfactorily. 

It will soon become apparent to any- 
one who follows through the foregoing 
procedure for determining pallet sizes, 
and attempts to lay out pallet patterns 
which fill the pallet completely and pro- 
vide cross-stacking, that the job is 
greatly simplified if the pallet is square. 
In devising a pattern for a square pal- 
let, it is usually necessary to find only 
one combination of package lengths and 
widths which equals the size of the pal- 
let, whereas two combinations are re- 
quired if the pallet is oblong. Ordinarily 
a square pallet can be cross-stacked 
simply by turning alternate layers of the 
same pattern 90 or 180 degrees (see 
Technical Note No. 3). On the oblong 
pallet, usually a new pattern must be 
found for alternate layers. 


Length of Load 


Since the capacity of the fork truck 
depends upon the length of the load, 
the capacity for handling a square four- 
way pallet is the same regardless of the 
direction of entry. For the oblong pal- 
let, however, trucks will have one capa- 
city for entry the short way and another 
for entry the long way, which often 
results in incomplete utilization of the 
capacity of the truck. 

For these reasons, it is advisable to test 
pallet patterns on a square pallet whose 
one dimension appears frequently. 

The weight of the materials likewise 
has a bearing on the pallet size selected. 
Load weight can usually be controlled 
+ the number of layers of material 
placed upon the pallet. However, a 
small pallet is used with extremely dense 
materials so that loads can be fairly 
high and cube will not be wasted be- 
cause of a large number of pallets in 
the storage stack. 

Another important consideration in 
the selection of pallet size is the physical 
characteristics of the area within which 
pallet loads are to be handled and 
stored. The columns and other ob- 
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structions in the warehouse are im- 
portant, particularly if they are com- 
paratively close together. In estimating 
the space occupied by a pallet load, 6 
inches should be allowed in addition to 
the theoretical load size for irregularities 
in load, clearance between stacks, etc. 

Of even greater importance are the 
floor capacities in the handling and 
storage areas. The larger and heavier 
the pallet load, the heavier the equip- 
ment required to move it and the 
greater the pressure exerted upon the 
floor by the truck and the load. Tech- 
nical Note No. 4 gives estimated aver- 
age loads exerted on the floor by fork 
trucks of various capacities. 

So far it has been assumed that the 
only factors governing selection of pal- 
let size are local conditions concerning 
the particular establishment and _ its 
product. If pallets are to be used for 

















































shipment, however, the size of the pal- 
let is strictly limited by the dimensions 
of the carrier to be employed. The 
average boxcar is between 8 feet, 6 
inches and 9 feet, 2 inches in width, 
and, if it is a single-door car, has a door 
width of 6 feet. These dimensions re. 
quire the use of at least two pallets 
side by side in the car. If two are used, 
they must be between 48 and 52 inches 
in width. 

Experience has proved further that 
operational difficulties encountered in 
palletized carloading set a maximum 
practical load length of 51 inches, 
Double-door automobile cars are most 
desirable from the standpoint of facility 
in loading. The narrow doors, floor 
racks, and small inside dimensions of 
refrigerator cars practically preclude 
their use for palletized shipping. 

Platform trailers or trucks vary in 
width from 90 to 96 inches, so that a 
top limit of 48 inches for pallet widths 
prevails for this means of shipment, and 
40 inches may be the maximum allowed 





Pallet load of sugar in 50-lb. multi-wall paper bags is swung aboard ship. 
Wing-type pallet (see Technical Note No. 6) permits use of wire rope 
slings. Bags are arranged on pallet in row pattern 
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by some state highway laws. Closed 
body trucks and trailers vary in width 
up to 90 inches, requiring a pallet width 
of between 40 and 45 inches. 

There is no known pallet that is com- 
pletely efficient for all three major types 
of carrier. The shipper must select a 
pallet size on the basis of the type of 
carrier used. The 48x48-in. pallet has 
been found the most satisfactory for 
rail shipment and for platform truck 
shipments when state laws permit. The 
48x40-in. pallet has been used by some 
concerns for closed body truck and 
trailer shipments. It is possible to use 
one pallet, the 48x40-in., for all three 
types of shipment if the pallet is four- 
way, and the concern that ships in all 
three carriers should consider this size. 

Although the problems of freight 
charges on pallets and of pallet return 
present serious obstacles to universal 
shipment on pallets, there is reason to 
expect these problems will be solved 
in time. The plant that ships large 
quantities of material should certainly 
consider the possibility of palletized 
shipments* in developing its fork truck 
system and designing the pallet. 


A Standard Pallet Size 


Commercial experience in pallet han- 
dling has proved the wisdom of stand- 
ardizing on a single pallet size if at 
all possible. Use of more than one 

allet results in confusion and poor pal- 
et utilization. Generally the only justi- 
fication for the use of more than one 
pallet size should be to accommodate 
a particular item that does not fit well 
on the pallet selected for general mer- 
chandise, and is handled in quantities 
sufficient to justify the expense of de- 
sign and construction of a special pallet. 

Throughout the evolution of the pal- 
let, many sizes have been used to meet 
specific handling problems and a few 
have become fairly common for a vari- 
ety of different materials. Among these 
are the 32x48, 36x48, 40x48, 48x48, 
42x66 and 48x66. Notice the recurrence 
of the 48-in. dimension, which seems 
as well as any other to meet the need 
for a dimension adapted to a wide as- 
sortment of products. 

For example, the Navy, which han- 
dles an extremely diversified line of 
merchandise, wanted a standard pallet 
which would be satisfactory for the ma- 
jority of the items handled, could be 
used for shipment of palletized ma- 
terials, and would be fasdly interchange- 
able among depots. After exhaustive 
study, the 48x48-in. pallet was adopted. 

First, two such pallets side by side 


*See “Industry Must Find the Way to 
Palletized Shipping,” Facrory, January, 
1946, page 121. 
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approximate the width of the average 
freight car, so that palletized loads are 
tight and fully utilize car capacity (see 
Technical Note No. 5). The same pal- 
let can be used for platform truck or 
trailer shipment, again two pallets side 
by side completely filling the bed of the 
truck. In fact, the only means of trans- 
port for which this pallet cannot con- 
veniently be used is the closed body 
truck, for which palletization at present 
shows only limited promise because of 
the extreme variations in truck dimen- 
sions and bed heights, and because of 
the difficulties in actually placing such 
loads into the trucks. 

In addition to the advantages for 
shipment, this pallet was found, after 
a little practice in the careful formation 
of loads, to make a very good pattern 
for a large number of common com- 
modities. For example, it is a perfect 
size for standard 55-gal. drums and bar- 
rels, with a maximum diameter of 24 
inches, and for standard 5-gal. paint 
cans measuring 12 inches in diameter. 
Gas cylinders can be placed on either 
ends or sides satisfactorily. 

Standard box sizes for subsistence 
items, particularly the No. 2, 24, 3, 
and 10 cans, are arranged on this pal- 
let with negligible space loss. Both 50- 
and 100-lb. cloth and paper bags fit 
this pallet nicely. The ability to obtain 
good patterns on the 48-in. pallet is 
simplified by the fact that it is square. 
(See Technical Note No. 3). 


Tailored Pallets 


Doubtless many concerns handling 
a limited number of items or box sizes 
will find it well to tailor their pallet 
specifically to fit their merchandise. 
Those that have a wide variety of items, 
however, will do well to consider the 
48x48-in. pallet, particularly if palletized 
shipping is a possibility. Incidentally, 
the Navy standard pallet of hard wood 
weighs 105 pounds and has a theoretical 
static strength of 60,000 pounds when 
the weight 3 is evenly distributed. 

It cannot be expected, in most in- 
stances, that all packages will submit 
to satisfactory patterns on any single 
pallet. However, once the dimensions 
of the pallet that result in the least 
total loss of cube have been determined, 
it may be possible to redesign offsize 
containers or materials to adapt them 
to the eet selected. Square packages 
obviously cannot be cross-stacked. Pack- 
ages that are too weak to withstand the 
weights sustained in high stacking must 
in some cases be strengthened. 

Palletization offers a good opportun- 
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ity for increasing the strength of con- 
tainers if savings in handling justify the 


increased packaging cost. Conversely, 
it may be possible to reduce package 
strength under a program of palletiza- 
tion because of the reduced number of 
individual handlings to which packages 
are subjected. The adaptation of pack- 
aging to palletization deserves the ut- 
most attention of plant container 
specialists. 

An excellent example of the adapta- 
tion of containers to a pallet has been 
the adoption by the Naval Clothing 
Depot, Brooklyn, of a series of standard 
boxes with all lateral dimensions even 
subdivisions of 48 inches, the standard 
Navy pallet size. One box size is 48x24 
inches, which obviously is a perfect fit 
on the Navy pallet. Others include 
boxes 24x16 and 16x12 inches. Not 
only is a perfect pattern always obtain- 
able for any single item, but different 
items can be combined in the same pal- 
let load with the assurance that the 
load will be uniform and completely 
filled. Such a system has greatly sim- 


plified pallet pattern problems at this 
depot, and sets a noteworthy precedent 
for commercial concerns that have some 
latitude in the package sizes they are 
able to use. 

Following the selection of the dimen- 
sions of the pallet, it is necessary to 
decide upon the details of its design 
and construction. Technical Note No. 
6 illustrates and defines the more com- 
mon types of pallets and their parts. 

White more expensive and heavier 
than the single-faced pallet, the double- 
faced pallet is recommended as more 
suitable because most materials are 
crushed and damaged when the weight 
of superimposed loads is concentrated 
at the stringers or posts. The stringers 
of the single-faced pallets are more 
likely to collapse under heavy weights 
or the vibrations that usually occur in 
rail shipment. 

The four-way pallet affords greater 
flexibility in operation than the two- 
way. It is especially desirable for stor- 
age — when lot sizes are small, 
cross-aisles in the storage area are fre- 
quent, and turnover is rapid. Under 
these circumstances, mechanical equip- 
ment is very active, and storage bays are 
continually opening and filling, so that 








Technical Note No. 4 
Floor Loads Exerted by Fork Tracks 
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Standard Navy 48x48-in. pallet with 50-lb. cloth bags of coffee arranged 
in pinwheel pattern (see Technical Note No. 3). Additional bags may be 
stowed in “chimney” to increase stability and utilization of cube 


it is often possible to reduce congestion 
and speed up operations if the pallet 
can be removed in a direction other 
than that in which it was stored. 

An eight-way pallet is merely a four- 
way pallet with posts small enough and 
so spaced that, by using narrow forks on 
the lift truck, the pallet can be entered 
diagonally from the corners in addition 
to the four sides. 

Wood is the most commonly used 
material in pallet construction. The 
wood pallet is reasonably economical 
and durable, although it suffers the dis- 
advantage of a comparatively high 
weight. The sizes and hardness of the 
wood used in pallet construction depend 
upon the treatment it is expected to 
receive. Hardwoods, such as oak and 
maple, are required for pallets which 
are to bear heavy loads or be used for 
shipment. Softer woods may be used 
for simple storage of materials of aver- 
age weight. Deck boards may be ran- 
dom widths and are usually spaced 
about 14 inch apart. 

Two-by-four stringers and 1l-in. deck 
boards are adequate for most pur- 
poses. If pallet trucks are to be used, 
the 4-in. stringer is required. Stringers 
may be slightly smaller on pallets han- 
dled only by fork truck without ma- 
terially affecting speed of operation. 
While such a reduction will save some 
cubic space, the cost of the pallet will 
not be substantially lowered. 

Best results are obtained through the 
use of No. 6 2-in. cement-coated drive- 
screw nails, although 10d cement-coated 
straight nails are suitable for pallets 
that receive light treatment. Longer 
nails tend to split the stringers where 
they cross nails driven from the other 
side. Normally, bolting does not add 
enough strength to the pallet to justify 
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the extra cost, unless soft wood of extra 
thickness is used. 

The “wing” feature (see Technical 
Note No. 6) was devised to permit han- 
dling of pallets by bar or wire rope slings 
in shiploading operaticns. In addition, 
it has been found that locating the 
stringers 3 to 6 inches in from the ends 
of the deck boards reduces splitting and 





bowing of the deck members and with- 
drawal of the nails. The slight reduc- 
tion in the space for fork entry does not 
materially impair the efficiency of the 
average operator unless the pallet is 
unusually small. 

If pallet trucks are to be used, a space 
of at least 8 inches must be allowed 
between the first and second bottom 
deck boards on each end to provide 
space for the wheels to drop through 
to the floor. 

Various other materials for pallet con- 
struction have recently been introduced. 
The metal pallet, of steel wire or alu- 
minum, has been used successfully for 
special purposes by some concerns and 
by government departments. 

A more recent development is the 
pallet of paper impregnated with sul- 
phur or plastic, directed toward the ob- 
jectives of lighter weight, to permit 
shipment at present freight rates, and 
a cost low enough to obviate the neces- 
sity for returning pallets to the shipper. 
Although these ends have not been 
completely attained, future develop- 
ments may render the paper pallet suit- 
able for general use and shipment. 

Another promising material for pallet 
construction is plywood, which is as yet 
little used. Other substances still in the 
experimental stage are plastic, com- 
pressed fibrous, and waste materials. 





3.Selecting Pallet 
Handling Equipment 





THE JUDICIOUS SELECTION of a fork 
truck is possible only after all the details 
of pallet-load size and weight are known. 
Viewed apart, the various mechanical 
characteristics of the fork truck are 
meaningless. Only when the fork truck 
is considered in relation to the opera- 
tions it is expected to perform, the area 
in which it is to operate, and the pe- 
culiarities of the product itself, do such 
factors as capacity, lift height, mast 
height, weight, and power take on 
meaning. 

The fact that there are many fork 
truck models on the market today is 
evidence of the variety of handling 
conditions that face the manufacturer, 
and of the attempts of the mechanical 
handling industry to meet all situations. 

The opportunity for selection from 
a wide variety of trucks offers a dis- 
tinct advantage to the concern that 
knows what it wants, but can provide a 
serious pitfall to the uninformed who 
blindly purchases the first or any fork 


truck that becomes available. Once the 
time and effort has been expended to 
bring the materials handling engineer 
to the point of selection of equipment, 
discretion must still be exercised in the 
selection of the fork truck to operate 
the system so well begun. 

The most outstanding difference 
among trucks, requiring a decision of 
major importance, is the power source, 
which may be gasoline engine, storage 
battery, or gasoline generator. 

Under certain circumstances, the use 
of the electric truck is mandatory. If 
the material to be handled, or other 
products in the operating area, absorb 
and are tainted by gasoline or exhaust 
fumes, the electric truck is required. 
Among such products are fresh vege- 
tables, fresh fruits, and bagged coffee. 
If materials are flammable or explosive 
in nature, they must be handled by elec- 
tric trucks with special fittings to pre- 
vent fire or explosion. It must be re- 
membered, however, that even an elec- 
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tric ttuck not so fitted is no guarantee 
against ignition of flammable or ex- 
plosive atmospheres. 

Battery power is generally used in 
confined spaces, such as upper floors of 
multi-story buildings, in which carbon 
monoxide represents a hazard to per- 
sonnel. The electric truck finds wide 
use in refrigerated spaces because it 
operates well in uitnning tempera- 
tures, because these spaces are in the 
“confined” class, and because materials 
requiring refrigeration usually must not 
be exposed to fumes. 

On the other hand, the gasoline truck 
is preferable under comparatively rig- 
orous operating conditions that would 
place an excessive drain upon a storage 
battery. Among such conditions are 
numerous ramps and rough operating 
surfaces, particularly unpaved outdoor 
areas. The gasoline truck is usually 
preferable when hauls are consistently 
over 300 feet in length. 

The average electric fork truck is 
slightly larger and heavier than a gaso- 
line truck of approximately the same 
capacity. This difference is usually not 
so marked as to be significant. 

In a plant not characterized by any 
of the features that may require the 
electric or the gasoline truck, the selec- 
tion of the type of power becomes 
largely a matter of cost. 


Truck Costs 


_ The original outlay for the average 
electric truck is considerably higher 
than for a gasoline truck, and this dif- 
ference is further emphasized by the 
cost of batteries and charging equip- 
ment. It is generally conceded, how- 
ever, that the electric truck is less ex- 
pensive to operate and maintain. The 
questionable quantity, which is really 
the vital factor, is the over-all cost per 
ton or per operating hour. 

There are no known cost compari- 
sons that prove conclusively the relative 
economy of either the gas or the elec- 
tric truck. For every testimonial of 
greater saving through the use of one 
type, there can be produced a counter 
declaration favoring the other. 

Certain concerns have, through cost 
surveys of both types in actual operation, 
arrived at conclusions for their own 
purposes. But the validity of general 
acceptance of the results of these studies 
is questionable because there is no as- 
surance that the deductions in one 
plant apply to another, since costs of 
operation per ton or by operating hour 
vary with length of hauls, weights 
moved, difficulty of operation, number 
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of trucks in use, local power rates, etc., 
and because costs of fork truck opera- 
tion are extremely sensitive to the fac- 
tors which affect the two types of 
trucks in different ways. 

A compromise between straight gas 
and straight electric power is the gas- 
electric unit, which is designed to be in- 
terchangeable with the battery in an 
electric truck. A number of concerns 
that use several electric trucks also 
have one or more gas-electric units on 
hand to be substituted when there are 
no charged batteries available or when 
it is desired to operate the electric truck 
for a period of time away from its charg- 
ing station. Other plants, which prefer 
certain features of one of the electric 
trucks, use the gas-electric unit ex- 
clusively to relieve themselves of battery 
charging and changing. 

Size and weight of pallet loads to be 
handled are, obviously, the first consid- 
erations in the selection of the specific 
operating features of the fork truck 
for a particular job. As pointed out in 
Technical Note No. 2, the capacity re- 
quired to lift a given load depends upon 


both the weight and the length of the 
load. An example of the effect of loaq 
length upon truck capacity is the fact 
that the average 4000-Ib. gasoline truck 
will lift only about 3000 pounds op 
a 48-in. pallet and 3400 pounds on 
40-in. pallet without exceeding its 
rated capacity, since the truck is rated 
with a load center of 15 inches. 

Of primary importance also is the 
height to which loads must be raised, 
which depends upon the storage height 
available. Most manufacturers of indoor 
equipment offer standard models with 
lift heights varying from 5 to 12 feet, 
with higher lifts procurable at extra 
charge. High-capacity outdoor models 
can be had with lift heights to 174 feet. 

At this point, the planning engineer 
must determine the practicability of 
handling two loads at a time. This 
practice plainly increases tonnage 
handled per machine-hour, at some sac- 
tifice of safety to materials and per- 
sonnel. Under some conditions, simul- 
taneous handling of two loads is manda- 
tory. If the warehouse ceiling is unusu- 
ally high, difficulties in the procurement 
of a machine capable of lifting the last 
loads to the top of the stack may dic- 
tate use of a machine to place the last 
two loads on the stack together. Han- 


Technical Note No. 5 
Palletized Boxcar 


Placement of 36 pallet loads in siandard 40-it., 6-in. boxcar. 
Pallet is standard Navy (48x48 inches with overlap on all sides). 
Loose cases are used to fill void in the doorway area, the size of 
which varies with the amount of overlap. . 
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Double-Faced, Two-Way, Wing Type Wood Pallet 





Double-Faced, Four- or Eight-Way Pallet 


SINGLE-FACED PALLET. A pallet with no bottom deck. 


WING-TYPE PALLET. A pallet with outside stringers 
set 3 to 6 inches from the ends of the deck members. 
of the stringers placed even with the ends of the 













dling of two loads per haul is also re- 
quired when a truck capable of lifting 
loads to the full storage height cannot 
pass under lower overheads on the 
routes leading to storage, even when the 
mast is in the low position. 

If more than one truck is to be pro- 
cured, attention must be given the pos- 
sibilities of diversification of equipment. 
High-capacity trucks are required for 
handling two loads at a time and for 
handling the heaviest weights that will 
be encountered. Small, light trucks 
serve best in confined places, such as 
in carloading operations or in cramped 
production quarters. Machines of vary- 
ing lift heights are best adapted to dif- 
ferent storage locations. 

At the same time, a certain degree 
of flexibility and _ interchangeability 
among operations is desirable. The spe- 
cific connotation of this phase of equip- 
ment selection depends entirely upon 
the local situation in any plant. While 


the use of different machines for dif- 
ferent purposes in the same plant may 
be desirable, it is usually more eco- 
nomical to concentrate on either gas or 
electric trucks. 

The size, and more particularly the 
length, of a truck, as expressed by its 
over-all length, turning radius, and 
wheelbase, is worth consideration for its 
effect upon the operating space and 
aisle width required. The table in Tech- 
nical Note No. 1 serves the ag oy of 
estimating space requirements for the 
operation of the fork truck system in 
general, but the figures therein are sub- 
ject to variation because of the measure- 
ments of the various models. 

Most fork trucks have masts which 
tilt forward from the vertical 10 to 15 
degrees, and backward 3 to 5 degrees. 
The tilt feature reduces damage to 
materials as a result of their falling from 
the load during movement because 
packages are cradled against the back- 
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rest and because the loads can be kept 
more nearly horizontal during hauls up 
and down ramps. The tilt action also 
expedites accurate placement of loads; 
most experienced operators combine 
tilting of the mast with raising and 
lowering of the carriage to drop the 
load into position and to lift it from the 
stack. For these reasons, the tilt is usu- 
ally a desirable feature. 


Tire Selection 


The selection of the type of tires 
on the fork truck depends largely upon 
the nature of the surface over which 
the truck is to operate. Solid tires are 
generally used for indoor operation, al- 
though lightweight trucks with pneu- 
matic tires are available for indoor use. 
Pneumatic tires are recommended for 
out door operation unless the surface 
is paved. The pneumatic tired fork 
truck has been feund very successful for 
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Gasoline-powered fork truck, transporting strapped grade on ramp to warehouse platform. Load is shown 


pallet load of fire brick, negotiates moderately steep 


the outdoor handling of lumber, con- 
struction materials, etc. 

Another pallet handling device is the 
pallet truck, which is designed for 
horizontal movement only. Such a ma- 
chine is useful for operations that do 
not involve tiering of loads, such as 
movements between machines or manu- 
facturing processes, movements of ma- 
terials from production to a temporary 
point to wait until a fork truck can con- 
veniently move them to storage, move- 
ments into and out of cars and trucks, 
and movements within packing depart- 
ments. Because of its small size, the 
pallet truck is extremely handy in nar- 
row aisles and confined spaces. 

There are a number of pallet truck 
models with hydraulic or mechanical lift 
mechanisms operated by hand or foot 
levers. Capacities available are up to 
6000 pounds, but movements over 2000 
pounds are quite strenuous unless routes 
are absolutely level and smooth. 

A fairly recent development is the 
powered pallet truck, with a 6-cell stor- 
age battery and motor, with hydraulic 
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lift manually or mechanically applied. 
Available capacities are 4000 and 6000 
pounds. The use of a powered pallet 
truck permits easy movement of heavy 
loads over short distances by one man 
or even by a woman. Simplified con- 
trols require only a short training period 
for mastery. The discharge cycle for 
the battery normally is 6 hours. 

Pallets for handling by pallet truck 
must have a gap at least 8 inches wide 
beginning 6 inches from the ends of 
the bottom deck to permit the rear 
wheels to drop through to the floor. 

Even the powered pallet truck, be- 
cause of its small rear wheels and low 
clearance under the pallet when fully 
raised, requires a smooth operating sur- 
face and freedom from inclines. 

One or more pallet trucks are a valu- 
able addition to the pallet system in 
most plants. 


xe * xx 
The foregoing information has been 


presented with a view to stating an 
orderly method of planning a modern 


following rail shipment in palletized freight car 


materials handling system, to point out 
several concrete factors that must be 
considered, and indirectly to suggest a 
number of others. 

A knowledge of the problems facing 
the materials handling engineer is only 
half the battle. A thorough analysis 
of each factor in its proper perspective 
is fundamental to the success of any 
modern materials handling system cen- 
tered about the fork truck and pallet. 
No greater harm can befall the prog- 
ress of mechanical handling than the 
headlong plunge of unprepared and 
overanxious concerns into a_hodge- 
podge pallet handling system. Nor can 
results be expected overnight. 

Once the laborious surveys and 
analyses are completed and the best 
known system has been adopted, the 
still slower and more tedious installa- 
tion of the system must follow. To the 
industrial concern that shows initiative, 
an intelligent approach to the adoption 
of a pallet and fork truck system will 
inevitably pay off in decreased handling 
costs. 
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Simplified Order Procedure 
Saves Time, Reduces Errors 


A. C. CROWNF IELD, a Production Superintendent, The Allen Manufacturing Company 


Hartford, Conn. 


ELIMINATION OF TWO CLERKS and a 
follow-up man, savings in identification 
tag costs, and savings through elimina- 
tion of errors are among the direct re- 
sults of the installation of a new pro- 
duction control system at The Allen 
Manufacturing Company. The system, 
which was started under the most hec- 
tic conditions—in fact in the midst of 
war production—was designed to sup- 
ply adequate and correct information; 
to eliminate the possibility of error; to 
be easy to understand by, and to have 
the full support of, operating personnel. 

Products of this company consist of 
hex socket setscrews, capscrews, shoulder 
screws, pipe plugs, dowel pins, and hex 
keys. In the combination of setscrew 
point styles (of which there are six), 
as well as screw diameters, lengths, 
coarse and fine thread series, there are 
2760 items. During the period of 
war production there were also approxi- 
mately 2000 open items of special spec- 
ifications. On the average about 4000 
items were in process at all times. 

Operations include pressure forming, 
special automatic trimming, automatic 
machining, broaching, drawing, roll and 
cut threading, cutoff and bending, cen- 
terless grinding, cleaning and heat-treat- 
ing. One piece may require as many as 
15 machine operations. 


Manufactured for Stock 


Scheduling for assembly is not a prob- 
lem in screw manufacture. Since bills 
of material are therefore unnecessary, 
only individual pieces are ordered to be 
delivered to stock. Under the previous 
production order system, a stock item 
was started in production by issuing an 
order to the first operation (Figure 1). 
Routing to succeeding operations was 
written in on an identification tag at 
each operation. These travel tags were 
made out by clerk, toolsetter, or operator 
—whoever had the best opportunity at 
the necessary time. As long as opera- 
tions were on a small scale, the system 
worked satisfactorily. 

Under conditions of expansion to 
meet war demands and the call for many 


VOLUME 104, NUMBER 3 - 


special items, it became necessary to 
supply the various operations with a 
copy of the routing. This procedure, 
in turn, required checking the depart- 
ment order file for routing information 
on each special item before making out 
the tag. As conditions changed, they 
brought about turnover in personnel, 
new methods, and alternate routings to 
provide emergency service. Old knowl- 


edge became obsolete or lost with the 
change in personnel, new information 
developed too rapidly to be absorbed by 
new employecs. There was danger of 
work being incorrectly routed, undesir- 
able methods being used, unnecessary 
operations being performed, or work 
being lost or buried. 

In planning the new order system, 
much discussion of the problem took 





Use of an electric duplicating machine has eliminated the need for two 
clerks and a follow-up man at The Allen Manufacturing Company. An 
unlimited number of error-free copies of orders is now available 
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Figure 1. With the old system someone had to make 
out a new identification traveler tag each time a tote- 


place in foremen’s meetings and with 
personnel in both factory and office. 
By the time the system was fully de- 
veloped, everyone interested had a part 
in working out some portion of it. 
Everyone knew what it would accom- 
plish for him in the way of better re- 
sults, with less mental ‘irritation, less 
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time, and less effort. All the problems 
involved in attaining objectives were 
known. The big task was in finding the 
means of producing identification trav- 
eler tags for the work pans, which would 
give a sufficient quantity of clear, dis- 
tinct, and permanent copies. 

The requirements for identification 





pan of work-in-process moved from one operation to 
the next. The chances for errors were boundless 


traveler tags presented a problem _be- 
cause some orders require 200 pans or 
more. This is the result of ordering in 
quantities of 500,000 with maximum 
allowable pan loads of 65 pounds. 
Weight per pan is limited to reduce 
chances of injury from lifting. Tags 
must be durable and permanent to with- 
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Figure 2. One stencil, filled in for each order, is 
duplicated as many times as necessary to provide 
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all the copies wanted for the various departments 
concerned. After use the stencil is permanently filed 
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stand soaking in oil and smudging with 
oily, dirty fingers. 

An electric duplicating machine, 
using a die-impressed stencil of the form 
and hard-set ink, which automatically 
counts the copies and stops printing at 
a predetermined quantity, was chosen 
to make the traveler tags because: 


1. Possibility of error and loss of 
time occasioned by errors, are elimi- 
nated by use of a single stencil. 


2. Clerical work in the factory is re- 
duced considerably. 


3. Unlimited copies of routing are 
available, including identification trav- 
eler tags, all clearly reproduced. 


. 4. Impression is permanent regard- 
less of oil or smudges (tags must be 
burned to obliterate information). 


5. It is practical to supply complete 
information regarding the work order 
and routing. 


Fundamentally the system adopted 
follows the pattern of an individual 
parts order. A brief description follows: 

The planning department to which 
all customer orders are referred is re- 
sponsible for scheduling and releasing 
all work orders to the plant. As the 
first step toward the preparation of the 
work order stencil, an order request is 
written up on a preduplicated form, 
made from a die-impressed stencil (Fig- 
ure 2, which indicates also the various 
forms which are made from this original 
stencil and filled in), just like the one 
later used for the work order, except 
that the heading “Order Request” has 
been inserted at the top and provision 
has been made for indicating sales vol- 
ume for 3-, 6-, and 12-month periods. 
Sales volume is used as a guide in re- 
vising quantities to order. The number 
of identification traveler tags is indi- 
cated based on the number of totepans 
required for the order. 

The order file clerk, from permanent 
file information, fills in the minimum 
order quantity, size and description of 
the item, and order number on the 
order request (or stamps a previous 
control copy “Order Request’), and 
also fills in the sales quantities for the 
periods indicated. The order request 
is then sent to a scheduler who checks 
the order quantity and the number of 
identification traveler tags required. The 
number of tags is based on a maximum 
65-Ib. load per pan or the quantity pro- 
duced per shift, if that is less than 65 
ounds. The weight per 100 pieces is 
nown and used to determine the pan 
and tag quantity. 

The engineering department then 
adds the part print number, material 
description, operation sequence, and de- 
partment for each operation: On repeat 
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orders this information is checked for 
changes in methods resulting in a rout- 
ing change. If necessary, the stencil 
is corrected before duplicating the pa- 

ers. The scheduler then enters the 
date scheduled to start and complete 
the job. The availability of tools, gages, 
and material is checked before the job 
is sent to the duplicating station to issue 
the order. 

At the duplicating station the work 
order die-impressed stencil is typed, the 
required copies of the work order are 
duplicated, and proper distribution is 
made. The work order copies and the 
distribution and function of each are: 

The “order control copy’”—dupli- 
cated on the back of a special pre- 
printed form used by the order control 
department for posting progress and 
quantities completed. 

The “return-to-ofice copy’”—dupli- 
cated on white stock with a pre-printed 
heading. This copy is used for advance 
notice of the job to each department. 
It goes to the department performing 
the first operation. As soon as the job 
goes in work there, the start date is 
filled in and the form is returned to the 
scheduler in order control. The sched- 
uler records this information and sends 
the form to the department of the sec- 
ond operation, where it serves as an ad- 
vance notice and is held until the job 
goes in work there, and so on. 

The “job record copies” —duplicated 
on large yellow stock, pre-printed at 
one end with columns for posting the 
dates, pieces completed, and _ rejects. 
One copy is duplicated for each depart- 
ment concerned with the manufacture 
of the part. These copies are used to 
record progress within the department 
and tend to prevent overruns. They are 
returned to the scheduler as soon as 
each operation is completed. The sched- 
uler posts the finish dates and checks 
quantities on the order control copy. 

The identification traveler tags are 
duplicated on colored card stock. Each 
color denotes a different type of prod- 
uct. One tag is duplicated for each pan 
(as indicated on the order request). As 
the first operation is performed, an iden- 
tification travelers tag is attached to 
each totepan. An operator’s ticket also 
accompanies each operator’s lot to the 





counting station. This is a small printed 
tag used to give the operator credit for 
the day’s work. It shows machine num- 
ber, operator’s number, and description 
of work. At the end of each shift the 
pans of work are sent to the counting 
and weighing station, where the num- 
ber of pieces completed is computed 
and entered on the operator’s ticket 
and the identification traveler tag, be- 
fore being moved to the next operation, 
The operators’ tickets are accumulated 
at the counting station and sent to the 
order control section. Here the daily 
production reports are written up and 
these data are posted to the control 
records to indicate progress. These data 
are used also in computing bonus aver- 
ages by the standards and wage incen- 
tive department. 

As soon as the copies are duplicated 
the stencil is removed from the cylinder 
of the duplicator, cleaned and filed in 
an oiled filing wrapper. Stencils are re- 
used three or four times. 


No Change in Procedure 


On repeat orders for a stock item sub- 
stantially the same procedure is fol- 
lowed. The stock record clerk stamps 
the old order control copy “order re- 
quest” on the face of the form and indi- 
cates sales quantities for 3, 6, and 12 
months, and the new order number. 
This form goes through the scheduling 
and engineering departments for revi- 
sion or okay. When the new schedule 
dates have been entered it goes to the 
duplicating station, where the original 
stencil is removed from the file. The 
old order number, scheduled start, and 
completion dates are blocked out with 
correction fluid. The new information 
is then filled in by typewriter, the sten- 
cil is attached to the duplicator, and the 
required number of copies are run off. 

For orders that require special ma- 
terials, a material requisition is issued 
also. The material requisition is not 
issued for stock items, since the same 
type of material may be used on a num- 
ber of orders. 

Two other factors contributing largely 
to the success of the installation are 
adequate written instructions and close 
supervisory control. 

Written instructions are issued to 
make clear the key points on duties and 
responsibilities. ‘The process handlers 
and the weigh men especially are in- 
structed to turn back tickets that are 
incorrectly filled in. Supervisory con- 
trol has not been difficult. Deviations 
from instructions are reported to the 
production superintendent. When er- 
rors are found, the cases are analyzed 
for causes and the information is used 
for correcting the condition or further 
training and education. 
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What! Assemble Instruments 
on a Conveyor? 


F RANK DUPRE , Assembly Superintendent, Kollsman Instrument Div., Square D Co., Elmhurst, N. Y. 


Use a conveyor for aircraft instru- 
ments, you say? Impossible! Quantities 
are too small. Work is too delicate. 
Calibration is not adaptable to con- 
veyor production. Anyway, our time 
studies are entirely inadequate! 

Almost everyone at the Kollsman In- 
strument Division, including top man- 
agement, agreed with these arguments. 
Without actual trial they were hard to 
disprove. 

The opportunity to answer them 
came in the form of an order for radio- 
sondes from the Signal Corps. The 
radio-sonde is a delicate instrument 





Advantages 
1. More output, same space 
2. Smaller floor inventory 
3. Simpler operations : 
4. Easier to train workers’ 
_ 5. Less manual handling : 
6. Steadily better quality 











which, when attached to a balloon and 
sent aloft, transmits to a ground station 
the meteorological data pertinent to the 
determination of weather conditions at 
a altitude from sea level to 100,000 
eet. 

Since Kollsman is basically an engi- 
neering firm, no difficulties were anti- 
cipated in design or quality, but the 
proposed schedules demanded a radical 
departure from normal production 
methods—and what could be more 
radical than a conveyor? 

A start was made with a very sketchy 
plan which posed a lot of questions re- 
quiring careful consideration and _in- 
tensive investigation. For’ example: 


1. What type of conveyor would be 
best suited, and where could it be ob- 
tained in a hurry? 


2. Should it be a. straight-line, 
U-shaped, or “carousel” type? 
3. What operational breakdowns 





would be necessary to permit the use of 
unskilled labor? 


4. What supervisory problems would 
be involved? 


5. How could high efficiency be at- 
tained, and sustained, when operations 
were reduced to the repetitive type? 


6. Could this conveyor be installed 
with no major loss of production? 


Continuous belting, gravity rollers, 
and live rollers were not desirable be- 
cause, unless fine time studies were 
made, the operators would either have 
to remove the entire instrument from 
the line in order to perform their work 
or have stores of material near at hand. 
It was therefore decided to use a roller 
conveyor placed in a level position so 
that gravity ceased to be a factor. 

Straight-line conveyors were excluded 
because this type requires a return sys- 
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tem for empty boxes, or for completed 
instruments, or for both, and the return 
system would be non-productive and 
therefore uneconomical. The carousel 
was checked off because, when used as 
a progressive assembly line, efficient 
loading and unloading are difficult to 
attain. To use it as a rotating source 
of stock bins would prohibit the use of 
completely unskilled operators. 

In view of these objections a 
U-shaped line was decided upon. This 
type provides a return for the empty 
toteboxes as. well as for the finished 
product, and work can be done on both 
the “outgoing” and “return” legs. 


Chose a Double-Decker 


In the absence of detailed time studies, 
a double-decked conveyor was chosen, 
because it permitted the immediate de- 


Automatic hopper is used to load such parts as screws, pins, washers, 
and nuts into bottles in any desired quantities. Racks of bottles are then 
sent to loading bench to be placed in toteboxes 
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Toteboxes just big enough to hold parts for one instrument are used to 
move the work through assembly operations. Here, a totebox being 
loaded. To make selection easy, parts and bottles containing screws, 
pins, etc., have definite locations in the toteboxes 


tection of bottlenecks through notation 
of excessive toteboxes on either deck or 
of operator inactivity immediately be- 
yond any bottleneck. 

By using a conveyor 10 inches wide, 
standard benches could be used, leaving 
a work space 10 inches wide on each 
side of the conveyor. Roller diameters 
had to be kept at the minimum so that 
the work ‘level would be only a few 
inches above the standard bench top. 
Because of limited floor space and the 
number of operators it would he neces- 
sary to seat, it was deemed necessary. to 
construct workbenches around both the 
inside and outside of the curve which 
formed the base of the U. 

Once we had chosen rollers, it became 
apparent that toteboxes would be 
needed, and a box to hold all the ma- 
terial necessary for one instrument was 
therefore decided upon. The operators 
can thus remove the material‘ they re- 
quire for their particular operation from 
the box as it reaches the start of the 
work station, finish the operation, and 
return the material to the box as it 
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passes to the end of the work station. 

To reduce the time necessary to reach 
for and select the material from the 
box, bottles are used to hold parts 
wherever possible. The bottoms of these 
bottles are painted red, and the first 
operator merely takes the first bottle, 
empties it, and returns it bottom up to 
the box. The next operator picks up 
the bottle next to the one showing red. 

To establish operation breakdowns, 
time study was dispensed with because 
of the time element, and because it was 
felt that the double-decked arrangement 
would eventually furnish a more accur- 
ate time record than the customary 
stopwatch method. Since a complete 
time study was lacking, the main task 
was to break down the fabrication to 
the smallest possible elements consistent 
with the mechanical construction of the 
instrument. “This breakdown was re- 
vised and recompiled to give several 
over-all operational procedures, care 
being taken that the time per operation 
(estimated from experience) was in 
multiples of some operation that was 
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U-shaped, double-decked roller con- 
veyor came closest to fitting speci- 
fications for instrument assembly 
at Kollsman 


arbitrarily considered incapable of fur- 
ther breakdown. 

As schedules increase or decrease, it 
follows that the number of operators 
and the time per operation increases or 
decreases, except in those instances 
where the operation is considered to be 
fixed. It is to these more or less fixed 
operations that the rest of the line is 
timed, and varying schedules simply 
call for more or fewer operators on these 
jobs. To take care of any possible varia- 
tions in schedule, each of the over-all 
schedules is so arranged that it permits 
rapid revision of the line on an instant’s 
notice. 


Feeding the Conveyor Line 


Among the attendant problems was 
that of loading the boxes and bottles, 
and feeding them into the line at proper 
intervals. Parts to be placed in bottles 
include screws, pins, washers, and nuts, 
and for these a hopper was selected as 
the means of.loading. Those parts un- 
suitable to hopper loading are loaded 
into the box by operators at the start of 
the line, the last operator placing the 
box on the line in front of an air piston 
which moves the box and all preceding 
boxes ahead a distance of 12 inches. 

With the first three steps of our plan 
taken care of, the layout and related en- 
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gineering were reduced to designing the 
xes, necessary tools, and equipment, 
and to arranging the seating. It was 
determined that operators, requiring few 
tools, could work in 24 inches of bench 
space without impairing efficiency. The 
toteboxes were limited in size to 12x6 
inches because of the radius of the 
curve, and because it was desired that 
the —_— of two boxes be the equiva- 
lent of one work station. Such an 
arrangement reduced the distance oper- 
ators have to reach when removing or 
replacing materials. 

Safety, of course, was of prime im- 
portance, and it was necessary to find 
some method of rapidly emptying the 
line in case of emergency. This was 
done by mounting one of the two 
sections that make up the U on wheels. 
It can therefore be shoved out of the 
way by any woman of average strength, 
and if need be would provide an exit by 
which to evacuate women working in- 
side the U. When the job is running 
full, there are as many as 55. 

Provisions for unexpected operational 
difficulties were made by attaching 
cards to movable rods on the top rail. 
One card is blank. The other bears the 
number of the operation at that particu- 
lar station. The rods allow these cards 
to be placed in an upright, visible po- 
sition or to be dropped out of sight. A 
blank upright card indicates that the 
operator has difficulty keeping pace, 
whereupon section supervisors instruct 
or assist. A numbered upright card calls 
for replacement of a defective assembly 
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with a new assembly completed up to 
and including the operation indicated 
on the card. 

To expedite the replacement of de- 
fective assemblies, racks containing as- 
semblies for a particular group of oper- 
ations are located in several convenient 
spots. When an operator finds a de- 
fective part, she replaces it in the box, 
throws the operation card upright, and 
passes on to the next assembly without 


further delay. Section supervisors then - 
secure a replacement from the rack and 
place it in the box in exchange for the 
defective pieces. The defective parts are 
then given to operators off the line for 
rework and for subsequent return to the 
replacement rack. 

Rework operators also act as fill-ins 
when regular operators have to leave the 
line. To simplify and expedite this pro- 
cedure, a two-way electrical signal sys- 








Racks containing assemblies for a given group of operations are located 
in five convenient spots (see layout diagram illustrated above). Signal 
system facilitates exchange of defective assemblies for perfect ones 
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tem is used, with switches located at 
four points close to the line. Buzzers, 
lights, and the second set of switches 
are installed at the fill-in operators’ work- 
places. To secure a saglebianent, the 
supervisor need only throw the switch 
in the proper section and the buzzer 
calls the fill-in operators’ attention to 
the light which indicates the section 
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Electrical inspection with better timing worked out, double deck has now 





that requires assistance. Throwing the 
switch at the fill-in bench clears the line 
for future calls. 

To insure an early start at the be- 
ginning of the shift, absentees must be 
immediately noted and replaced. This 
is done by having operators turn their 
operation cards upright at the end of 
the shift. As they report for the start of 
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been removed from early part of assembly operations, but is still used 
from this point on. Operator works from lower deck to upper, precluding 
passage of any uninspected, hence possibly defective, instruments 


; 


Calibration posed an equipment problem, which was solved by install- 





ing individual pumps and equipment tables that can be moved about 
almost at will. A single pump failure thus cannot halt production 
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the next shift, they turn the cards down, 
Upright cards at starting time denote 
absent employees, and necessary fill-ins 
can be easily made. 

For the first few weeks, employees did 
not give any indication of their feeling 
about working on a conveyor line, 
probably because things had not as yet 
reached an even, steady tempo. How- 
ever, as the operations were gradually 
adjusted and the flow of work became 
smoother, a definite aversion to line 
work was apparent. Investigation dis- 
closed that efficiency, quality, and gen- 
eral interest waned after one hour of 
simple repetitive work. This was cor- 
rected by allowing a 10-min. rest period 
after every 50 minutes of work. Ef- 
ficiency returned, quality improved, and 
many operators expressed a preference 
for conveyor-line work. 


No Output Loss 


This conveyor was installed and 
placed in operation without noticeable 
loss in production. All preparations for 
actual installation, such as relocating 
benches, electrical work, pressure piping, 
and pump exhausts, were carried out 
during working hours and in the same 
area that was used for production. This 
was made possible by the close co- 
ordination of working schedules of all 
departments concerned. 

At present the line is working success- 
fully, increased production coming from 
the same floor space. Floor inventory 
for this increased production is less than 
that required for the former schedules, 
and operations are generally of such 
simplicity that on one occasion we were 
able to break in 90 percent of a new 
crew in four hours. No transportation of 
material is necessary, except from stores 
and to inspection departments which are 
located on other floors. Since the in- 
stallation of the line, little or no con- 
fusion has arisen because of non-reported 
scrap. 

Quality has steadily improved as the 
operators attain more and more famil- 
iarity with their simple work. In other 
words, the conveyor has satisfied all the 
expectations we had for it. In addition, 
we have now put in a mechanical pusher 
consisting of an air piston and an elec- 
trical oscillator for timing. The oscil- 
lator permits timing for a large variety 
of schedules. With timing completed, 
we took off the upper rollers in order to 
use them for an additional line on 
which, at present, we are making sensi- 
tive altimeters and air-speed indicators. 

If you do not care to spend untold 
numbers of uneasy moments, do not put 
in a conveyor. If you don’t mind the 
extra activity and you do want the 
benefits we have obtained, use a con- 
veyor. Believe me, it works! 
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Quick Layouts for Quicker 
Reconversion 


W. H. WEST, Methods Engineer, Thompson Products, Inc., Euclid, Ohio 


WHEN FACED WITH THE TASK of pro- 
viding working prints to guide the re- 
conversion layout of machines over the 
entire area of more than 1,000,000 
square feet of its plant in Euclid, Ohio, 
the methods and layout department of 
Thompson Products searched about for 
an easy way to do it. It explored various 
methods, and finally come up with the 
following technique. 

The entire manufacturing area was 
laid out on special cross-sectional paper 
stapled on panels of light wall-board in 
sizes conveniently handled by a photo- 
stat machine. The paper was black, 
with white graph lines. The distance 
between the lines represented a unit of 
1 foot. All columns, aisles, and perma- 


nent installations were marked by strips 
of red, stapled in position. 

On this bare layout accurate templets 
of machinery and equipment of the 
same scale were laid out and stapled in 
the desired location. These templets 
were of white cardboard, and were 
marked in black ink with the name and 
model of the machines they represented. 
After the proposed layout on each board 
was approved by layout and production 
supervisors, the board was photostated. 
Size of negative photostat was usually 
reduced one-half for ease in handling 
and filing. 

The negative print was used as the 
finished work sheet, because the back- 
ground was shown in white, with black 


lines, and the machines appeared in 
black with white lettering. Each square 
represented 1 square foot, and therefore 
showed instantly the location of ma- 
chinery relative to building columns. 
This method has proved many times 
faster than the conventional and tedious 
drafting-board procedure in which the 
layout must be scaled and dimensioned. 
By its use layouts have been produced 
in as little as 4 hours. Besides saving 
time and man-hours in producing a lay- 
out, the work sheet has been easier to 
handle than a blueprint and also easier 
to interpret when used to position the 
machines and equipment. Moreover, it 
has provided an easy means for making 
permanent records of layout changes. 
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How Management 


Views Fact Finding 


INTERVENTION by fact finding boards in 
various disputes between management 
and labor poses a number of serious 
problems for manufacturing industry. 
As employed by President Truman, the 
fact finding technique, and his an- 
nounced desire to give the boards legal 
power to subpoena company and union 
records, and even to compel the parties 
to disputes to submit to arbitrary de- 
cisions, are problems involving funda- 
mental economic principles. 

Six questions, framed to reflect the 
basic views of industry on these issues, 
were asked by Factory of a typical 
cross-section of management leaders. 
The questions and the affirmative or 
negative classifications of the answers 
are shown in the.accompanying table. 

In addition, some of the replies were 
amplified, and the supplementary com- 
ment—coming from executives of com- 
panies manufacturing brass products, 
building materials, handling equipment, 
metal products, paper, machinery, and 
textiles—included the following: 


Question No. 1 


“Judging from the brief experience 
with the President’s fact finding pro- 
cedure so far, I do not believe it will 
bring about sound and equitable set- 
tlements. The instrument may be all 
tight but the way it is being used indi- 
cates definite prejudice in favor of 
labor.” (Brass Company) 

“The procedure recommended by 
President Truman will add to the con- 
fusion and ‘strikes, rather than bring 
disputes to a sound and equitable set- 
tlement. It will encourage unions to 
strike when their demands are not satis- 
fied. The unions will then ask fact 
finding boards to recommend that the 
unions’ demands be granted.”’ ( Building 
Products Company ) 

“I do not believe that President Tru- 
man’s fact finding procedure will bring 
labor disputes to a sound and equitable 
settlement for there are too many vari- 
ables not apparent to a fact finding 
board that must be considered. Also, 
this procedure completely destroys the 
principle of collective bargaining and 
more often than not results in com- 
pulsory arbitration.” (Handling Equip- 
ment Company) 

“T believe it is quite possible that such 
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a fact finding procedure will be an aid 
in bringing labor disputes to a settle- 
ment but I question whether such a 
settlement will be sound and equitable.” 
(Textile Company) 


Question No. 2 


“It is not economically sound to use 
ability-to-pay as a yardstick for deter- 
mination of wages any more than it is 
economically sound for a department 
store to base its selling prices on the 
ability of each customer to pay.” (Build- 
ing Products Company) 

“Of course ability-to-pay as well as 
inability-to-pay have a direct bearing on 
wage scales. Some companies today are 
resisting any increases because of their 
inability to pay under the present price 
structure; but that ability-to-pay shall 


be the yardstick of how much increase 
is economically unsound and would dis- 
rupt the entire wage situation through- 
out the country.” (Brass Company) 
“It is certainly not economically 
sound to use ability-to-pay as a yard- 
stick for the determination of wages, 
any more than it would be sound to 
have variable prices in the market de- 
pending on the customer’s income and 
ability to pay. Individual initiative and 
efficiency would no longer be of any im- 
portance. Whole industries would shake 
down to the level of the least efficient 
producer.” (Metal Products Company) 


Question No. 3 


“TI do not favor the President’s fact 
finding formula for enactment into law. 
1 do not think he or his advisers have 





able settlement? 


wages? 


pany or an industry? 





Factory Asked These Questions 


1. Will President Truman's fact finding procedure 
aid in bringing labor disputes to a sound and equit- 


2. Do you believe it is economically sound to use 
ability-to-pay as a yardstick for determination of 


3. Do you favor enactment of the President's fact 
finding formula into labor law? 


4. Do you believe unions should be shown a com- 
pany’'s estimates of future business and profits? 


5. Do you interpret the President's fact finding pro- 
gram as a way of compelling arbitration? 


6. Do you believe it is justifiable to base wage rates 
on the estimated future business and profits of a com- 
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thought this thing through. What we 
need is revision of the laws already on 
the beoks to make labor and manage- 
ment equally responsible before the law 
and to make the violation of a contract 
on the part of labor just as serious an 
offense as a violation of that same con- 
tract on the part of management.” 
(Brass Company ) 

A law providing for the President’s 
fact finding formula “might be desir- 
able if it were possible to set up an im- 
partial unprejudiced .fact finding board 
composed of individuals who were mo- 
tivated by patriotism and not by poli- 
tics, if only pertinent facts were in- 
volved, and if the boards were not to 
arrive at conclusions based on_ pet 
theories and social leanings.” (Building 
Products Company) 

“TI do not favor the President’s form- 
ula for fact finding by law. However, 
some method of industry fact finding 
which would present an economic an- 
alysis of the industry and the proper 
over-all relationship of industry to busi- 
ness in general and of the various con- 
tributions in industry itself might be 
helpful. Then within an industry the 
companies should bargain collectively 
with respect to their own company and 


its conditions and the relationship in 
the location, size, and efficiency of its 
plant and its labor.” (Paper Company ) 


Question No. 4 


“T think it is all right for management 
to tell all of its employees something 
about its future plans. This is quite 
different from telling it to unions over 
the bargaining table as a basis for set- 
ting wages for the future. All of us 
have to make estimates of future busi- 
ness and profits or we would not be 
able to operate. We recognize, how- 
ever, since we deal with them all the 
time, what the variables are which might 
take place. The average worker cannot 
be expected to understand how these 
figures are used, and a great deal of con- 
fusion might result therefrom.” (Brass 
Company ) 

“Unions should not be shown a com- 
pany’s estimates of future business and 
profits. The question might be asked: 
Would the unions be willing to take a 
decrease in wages if profits decrease? If 
wages should not be determined by 
known ability to pay, then certainly not 
by an estimated ability to pay.” (Build- 
ing Products Company) 





Here are Industry’s Answers 








President, Metal Goods Company. No 
President, Metal Castings Company No 
President, Textile (Carpet) Company No 


President, Handling Equipment 


Industrial Relations Director, Ma- 





1 2 3 4 5 6 

President, Steel Company........ No No No No Yes No 

President, Machinery Company... No No No No Yes No 
Industrial Relations Director, Oil 

A hairs 6. 4a0c4d Be baecs No No No No Yes No 


Vice-President, Paper Company... No 


President, Automobile Tire Company Doubt- No No 
ful 


PR SGh 5454 s066ceek eee No 
President, Metal Products Company No 


chinery Company.............. No 


President, Building Materials Company No 
President, Brass Products Company No 
President, Pharmaceuticals Company —— No No No Yes No 


President, Metal Products Company No 
President, Steel Castings Company. No 


No No No Yes No 
No No No No No 
No No No Yes No 


No No Doubt- Yes Doubt- 
ful ful 

Doubt- Doubt- Doubt- 
ful ful ful 


No No No Yes No 

No No No Yes No 

No No No Yes Doubt- 
ful 


No No No Yes No 
No No No Yes No 


No No No Yes No 
No No No _ Doubt- No 
ful 
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Question No. 5 


“Certainly the President’s fact find- 
ing program, as used so far, is for the 
purpose of compelling management to 
do more than what it has agreed to do 
at the bargaining table. I think it is a 
sorry condition when the President of 
the United States is devoting his time 
to the actual bargaining for a specific 
wage scale. There is something wrong 
here, and it-is undermining the conf- 
dence of the people in the fairness of 
the White House. 

“Fact finding programs not only 
compel management to arbitrate but 
they also destroy the concept of collec- 
tive bargaining. Collective bargaining as 
a function completely broke down dur- 
ing the war. The unions would make 
certain extreme demands. Manage- 
ment would say, ‘No.’ Both would say 
then say, ‘Okay, let’s send it to the War 
Labor Board.’ In order to meet situa- 
tions arising from the breakdown of col- 
lective bargaining the War Labor Board 
was forced to set up certain standard 


‘policies upon which all such controver- 


sies were settled. Now the suggestion is 
made that instead of a settled policy 
created by a government board and 
common to all, we are to have a fact 
finding program based on no other pol- 
icy than the individual ability to pay. 
Collective bargaining is again thrown 
into the discard and a much more 
vicious policy or lack of policy is set up. 
The power of government grows and the 
principles of free enterprise are thrown 
on the scrap heap. Our main need 
today is a return to untrammeled col- 
lective bargaining free of government in-, 
terference and consistent with the prin- 
ciples of free enterprise.” (Textile 
Company ) 


Question No. 6 


“I do not believe that wage rates 
should be based on the estimated future 
business and profits of a company. They 
should be based upon past experience. 
If the future profits d the company, 
or industry, are to be considered at all, 
it should be in the form of a bonus or 
profit sharing plan, but not in the wage 
scale.” (Brass Company) 

“I do not believe that it is justifiable 
to base wage rates on the estimated 
future business and profits of a com- 
pany or an industry. That would be 
pure gambling, and could bankrupt 
many firms. Furthermore, there are 
many other factors, including local area 
rates, reinvestment needs in the busi- 
ness, expansion and development plans, 
and so forth, which are just as important 
in determining employees’ wages as esti- 
mated future profits.” (Metals Products 
Company) 
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Top Management Trains 
Foremen in Management 


K. UMBAUGH, Manager, Supervisional Training, The Goodyear Tire & Rubber Company, Akron 


How wELt iT pays for top manage- 
ment to take time out to talk things 
over with supervisors, is proved by the 
results of a supervisory training program 
now in successful operation at The 
Goodyear Tire & Rubber Company. 


Proofs of Success 


Division and department foremen re- 
port that, in general, men: who have 
taken the training handle their problems 
better. Specifically, they: 


1. Have a broader viewpoint. 


2. Are more tolerant when mistakes 
are made and try to get at the causes. 

3. Understand that accomplishments 
are made only through cooperation. 

4. Are more cost-minded; have a bet- 
ter understanding of why costs must be 
kept in line. 


A full week is taken to train supervisors in manage- 
ment at Goodyear Tire & Rubber Company. Each 
week 25 supervisors and shift foremen are removed 
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5. Are extremely conscious of the 
quality of the product. 

6. Have a clearer conception of their 
responsibilities and of the authority 
vested in them. 

At the present time 960 of the 1150 
Akron supervisors and shift foremen 
have taken the training, and plans have 
been laid to extend the benefits of this 
training in management by top manage- 
ment to all the men who are eligible in 
all Goodyear plants. 


Why the Program 


Most companies during the period of 
rapid expansion were forced to place 
men on supervisory jobs without suffi- 
cient background or training. These 
men found themselves under an even 
greater handicap than the oldtimers. 
Too often they failed to get a clear 
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conception of the responsibilities of 
their new jobs or to understand the 
authority vested in them. 

With pressure for production, in an 
atmosphere of tension among employees 
working long hours and worrying about 
personal matters, it was difficult for 
them to maintain their emotional bal- 
ance and handle their jobs in a profes- 
sional manner. 

These forces caused dissension within 
the ranks of management. Lack of un- 
derstanding was the basis of suspicion. 
Suspicion lead to open rebellion, or to 
what was even worse, an attitude of de- 
featism. Supervisors oftentimes found 
their employees taking their problems 
to upper management without first con- 
sulting them. It became the popular 
opinion among employees that there 
were many things their supervisor could 
not do much about. Workers lost con- 





from their jobs for five days. Key members of man- 
agement discuss assigned subjects. Plenty of time is 
allowed for group discussion and for questions 
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fidence in their supervisor's ability to 
handle problems. With loss of this 
confidence the position of the supervisor 
as a part of management rapidly ap- 
proached the vanishing point. 


What Goodyear Did 


Goodyear recognized this problem 
and set out to do something about it. 

It was first felt that one of the basic 
causes of the difficulty was that too 
little information was being given to 
supervision. A weekly “Supervisional 
News Letter” was started, carrying 
items of a general nature. Later a publi- 
cation called “Facts” was instituted to 
get information on items of major im- 
portance out to all members of manage- 
ment within an hour after such infor- 
mation became available. This was a 
step in the right direction, but was 
obviously not the whole answer. 


Five Principles Set Up 


So Goodyear decided to take time out 
and talk things over. In meetings with 
top management the following princi- 
ples were agreed upon: 


1. The management chain at Good- 
year extends from the chairman of the 
board of directors to the supervisor, 
who directs the activities of the line 
workmen. 


2. Anything that weakens one link 
of the management chain weakens the 
entire chain. 


3. The chain can be strong only to 
the extent that each member of man- 
agement clearly understands his re- 
sponsibilities and knows how they tie 
in with the responsibilities of others in 
the organization. 


4. It is the most important job of 
each member of management to estab- 
lish himself as the leader of the group 
he supervises. Within that group lie 
his primary responsibilities. 


5. To establish good labor relations 
each member of the management organi- 
zation must, of necessity, get acquainted 
and keep acquainted with those in the 
organization who answer directly to 
him. Loyalty is to individuals, not to 
corporations. 


Duties Outlined 


After these principles had been 
agreed upon by top management, the 
supervisional training department formu- 
lated clear-cut definitions of the duties 
of a Goodyear supervisor, shift foreman, 
and department foreman. It was agreed 
that shift foremen, having delegated 
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tiations elsewhere 


of all changes 
13. Controlling waste 


practices among employees 










employees during working hours 
3. Seeing that employees are properly trained. He will pass on the 
| qualifications of new employees and determine their fitness to do 
| the job in a satisfactory manner — 
_ 4, Seeing that employees make out their time correctly, by the 
- application of the proper rates, acCurate quantity checks, and the 
correct piecework-daywork splits. He will approve payment by 
_ signing his name on the employee's time sheet 

__ §. Settling grievances and complaints which arise within his 
_ section. In no case will a grievance or complaint be considered else- 
_ where until it has been discussed with the supervisor in charge of 
| the section. In every case his decision must precede further nego- 


6, Enforcing company policy and recomménding changes in pol- 
icy to keep in line with existing conditions 

7. Carrying out the provisions of the union contract 
8. Keeping employees informed about company plans affecting 
_ them and keeping the shift foreman posted on work progress 
| 9. Production efficiency. He will see that jobs are properly set up 
before time studies are taken, check new piecework prices, and 
- request time studies when job contents or job conditions change 

10. Seeing that production schedules are followed. Where this is 
_ not possible he will determine the order of production. 

11. Quality of both workmanship and material being used 

12. Seeing that specifications are followed and informing workers 


14. Eliminating safety hazards and developing safe working 


_ 15. Good housekeeping. He will see that all equipment, not in 
use, is kept clean, repaired, and in its proper place. He will also. 
arrange disposition on slow-moving or defective materials 

16. Handling emergencies such as fire, flood, or accident 


17. Checking visitors’ passes to see that they are in order 











certain responsibilities to the supervisors, 
were under a moral obligation to re- 
frain from interfering with the super- 
visors in the discharge of their duties. 
Train? Yes. Counsel? Yes. But handle 
their problems? No! 

As the discussion with top manage- 
ment progressed, an objective began to 
take shape. Stated in simple terms it is 
“Every Supervisor—The Leader Within 
His Section.” 


, 1946 


Conferences Planned 


That became the central theme, and 
around it was built a series of five 2-hour 
conferences on the following subjects: 
(1) Principals of job relations; (2) 
responsibility and authority; (3). princi- 
ples of management; (4) management- 


union relations; (5) governing em- 
ployee attitudes. 
After the training manual had been 
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written and test sessions conducted, it 
was decided to use this series of confer- 
ences as the foundation for a 40-hour, 
off-the-job training program. 

While the 40-hour program was being 
drawn up, the five 2-hour conferences 
were being held with all division fore- 
men and department foremen. These 
men were asked to criticize the program, 
and many worth-while suggestions were 
submitted and incorporated into the 
training manual. 

To make up the 40-hour program, 
various key members of management 
were asked to discuss assigned subjects 
and to answer any questions that might 
arise either as a result of their presenta- 
tions or from group discussion. Division 
foremen and department foremen were 
invited to visit the sessions and hear the 
speakers. 


How the Plan Operates 


Each week 25 supervisors and shift 
foremen are removed from their jobs 
for five full days. They report to a con- 
ference room in Goodyear Hall Mon- 
day morning, and are in session 8 hours 
each day. 

On Monday morning at 8 a.m. the 
director of training meets with the group 
for 30 minutes to tell the men what the 
program is about, and to discuss how 
each man may. benefit most from the 
work. During this session the “ground 
rules” are laid out and members are 
urged to participate to the fullest extent 
in the discussions. A member of the 
training staff then conducts the first of 
the five 2-hour conferences. 

The rest of the day is taken up by 
key management speakers, except for 
intermissions and an occasional short 
period for round table discussion. 

This sets the pattern for the next four 
days—a conference in the morning fol- 
lowed by management speakers for the 
rest of the day, the only variation being 
in the amount of time reserved for open 
discussion. ; 

Top management executives discuss 
phases of the business with which pro- 
duction supervision has little contact, 
but which are very much a part of the 
Goodyear picture. They cover such sub- 
jects as sales from the standpoint of 
dealer business and original equipment 
business, new products, financial struc- 
ture of the company, the company’s 
legal problems, what 20 million car 
owners think of Goodyear products, 
problems and plans in the export field, 
and plans for the operation of the com- 
pany’s seventeen domestic plants. 

Various staff department heads pre- 
sent their stories and answer questions 
that come within their fields of activity. 
Represented in these discussions are the 
labor division, efficiency division, wage 
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Vice-President in 
Charge of Tire Sales 





TIME MONDAY TUESDAY 
8:00 | Assembly Assembly 
8:15 This Is Your Program 
ee Director of Training 
8:30 
- 8:45 
. 9:00 Management Training, Part Il 
: 9:1 . Responsibility and Authority 
9:30 Management Training, Part |! 
Principles of Job Relations 
IAS 
10:00 
10:15 Intermission 
: 10:30 
10:45 Intermission Labor Laws 
oes Attorney 5 
] y 0 Sales Organization — 
Vii. How It Functions 


Labor Department Functions 
Manager Labor Division 





Manufacturer's Sales 
Vice-President 










































































Lunch 

1.00 Lunch 

~ 1:15 
1:30 Scheduling 

Division Manager 
1:45 Production Control 
New Products 
2:00 Vice-President 
2:15 Efficiency Department Functions 
Manager Efficiency Division 
2:30 
2:45 Prospects for Goodyear Exports tetermiesion 
Manager Export Company 
3:00 
“a Rates — Incentives 
3:15 Intermission Manager Wage Efficiency 
3:30 Discussion Period 
3:45 
. : The Effect of Government Regula- 
4:00 —< ee Plans tions on Goodyear Policies 
we Assistant to the President 

4:15 
4:30 Dismissal Dismissal 
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The Goodyear Tire & Rubber Company, Akron, Ohio 


WEDNESDAY- 


THURSDAY 


FRIDAY 


TIME 





San 








Assembly 





Management Training, Part Ill 





Assembly 


Management Training, Part IV 





Assembly 


Management Training, Part V 


8:00 































































































































































hority Principles of Management Management-Union Relations Governing Employee Attitudes 9.15 
9:30 
( 9:45 
10:00 
Intermission Intermission Intermission 10:15 
=" 10: 
ee ini Gaodyear—Yesterday, Today, — 
a aa Sa Employee Grievances and the and Tomorrow 10:45 
P Union Contract Vice-President 
Factory Personnel Manager 11:00 
Presenting Our Side of the Story , 11:15 
Director of Public Relations . : 
: i 11:30 
The Financial Structure of the Our pee cag ae 
Discussion Period Company : 11:45 
- Treasurer 
12:00. 
12:15 
Lunch 12:30 
Lunch Luncheon in Blue Room 12:45 
United We Stand 1:00 
Pr President 
1:15 
Employee Discipline The Price and Value of 1:30 
Superintendent Plant 1! Plant Cleanliness 
Superintendent Plant 2 1:45 
Employee Education and Recreation | Cost Control Group Photograph 2:00 
one Director of Education Werks Accountant 215 
i and Recreation : 
. Organizing Your Work 
How the Supervisor Can Make the . ; 2:30 
—_— prea -1 estes Sunnesiions The Supervisor and Employee Time Superintendent Mechanical Goods 
Sees ° Supervisor Timekeeping 2:45 
f anager Suggestion Department 
|B __|ntermission Intermission How Do You Stand With the Boss? |_9:22 
Manager Sales Research 3:15 
Problems in Maintenance Tre D 
Manager Engineering Department ire Design a ‘ 
’ a Manager Tire Design Intermission 3:30 
~ 3:45 
gee The Work of the Legal Department muuenen Dated 
2s C seco Sse wr P The Supervisor's Part in the 4:00 
Training Program Planning for the Future 4:15 
§ “a Manager Employee Service General Superintendent ; 
4:30 
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efficiency, cost control, timekeeping, 
scheduling, tire design, specifications, 
safety, induction and training, employee 
suggestions, and employee recreation 
and education. 

Still other executives direct their ef- 
forts toward providing a clearer under- 
standing of Goodyear policies. In their 
discussions they cover policies influenced 


Problems in personnel relations are worked out by 
members of the group. One man takes the part of the 
foreman, another of the worker. After each problem 


by legislation and by various govern- 
ment agencies, such as labor laws, 
changes in policy currently taking place, 
and employee grievances. 

And there is a group of executives 
who discuss the solution of special 
problems, including such subjects as 
employee discipline, the value of plant 
cleanliness, organizing work, problems 


Shift Foreman’s Responsibilities 





1. Coordinating work of sections under his direction 


2. Training his supervisors to do their jobs and keeping them bad 
_ formed on company policies and practices 


factory answer from supervisor 


work on shift 


3. Handling grievances on which worker has not received satis- 


4. Reporting to department foreman things he should know about 











|DY=yolosaseel=selal ae) d-seelose t= Responsibilities 








1. Coordinating work of all shift foremen under his direction 

2. Making general plans for department 
3. Requisitioning labor and handling placement on permanent jobs — 
4, Formulating departmental policies 

5. Interpreting general company policies 





has been handled, the meeting is thrown open for 
general criticism and discussion. Here the two 
“actors” seem to have reached an impasse 
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in maintenance, and the importance of 
maintaining good relations with the 
public. In the last subject it is pointed 
out that, since the public has a stake in 
the business, it is entitled to know what 
is going on in the company. 

A few of the talks are more general 
in nature. Each Friday the president 
gives a luncheon for the group and talks 
on the subject of “Unity.” He discusses 
basic principles of business and shows 
that the accomplishments of Goodyear 
cannot be traced to any one man or to 
any one department. Rather the things 
achieved result from a great many men 
in a great many departments working to- 
gether with a unity of purpose and 
toward a common goal—greater service 
to the public. 

One of the vice-presidents, a man who 
has been with the company since 1911, 
traces the history of the company. from 
its early days, discusses its ups and 
downs, and shows that each down is 
followed by a greater up. 

Each conference is closed on Friday 
by the general superintendent, whose 
talk, “Building for the Future,” inspires 
each man and fills him with a determi- 
nation to do his best. 

As the conferences draw to a close at 
the end of each week, the men are re- 
luctant to see the groups broken up. As 
evidence of the esprit de corps that de- 
velops, each group has, on its own in- 
itiative, elected a permanent chairman 
with view to holding future meetings. 
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PLANT: Galvin Manufacturing 
Corporation, Chicago. 


OPERATION: Straight-line assem- 
bly and inspection of radios. 


PROBLEM: To set up a mechanized 
line with a perfectly flat work sur- 
face so that units may be slid 
readily from line to work stations 
and back to line again. 


SOLUTION: Virtually noiseless all- 
steel conveyors (like the one al- 
ready used successfully in the 
Galvin cafeteria). Belt plates of 
cold-rolled steel can take the kind 
of wear attached to this type of 
operation. 


BENEFITS: Company beats the 
production figures it originally 
scheduled. Workers do no lifting, 
hence suffer less fatigue. 
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Beats Its Schedules With 
Mechanized Handling 
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How to set time standards without - 


using a stopwatch was explained in the 
February issue. Here is shown the 
method of figuring incentive payments 
after the standards have been set. 


First step in the application of the 
standard movement time method, as it 
has been developed at Springfield 
Armory, is the analysis and recording of 
all motions, or therbligs, required to 
perform a particular operation. No mo- 
tion picture camera is used, except to 
train the ebserver to recognize such 
minute therbligs as grasp, position, 
focus eye. At first it appears impossible 
to detect all the motions involved in a 
fast operation, but a little practice and 
training usually enable an observer with 
a fair amount of industrial background 
and initiative to record all the data 
involved. 

The standard movement time 
method for establishing job standards 
breaks down into five steps: 


1. Analysis of job for motions re- 
quired. In analyzing the job for motions 
required, the motions are recorded as 
therbligs, using practically the same di- 
vision of elements that Gilbreth used 
originally. The observer uses the ther- 
blig symbols in this analysis, mainly 
because they are quickly and easily 
recorded. They might be called a form 
of engineering shorthand. Quickness 
of recording is important, because of 
the minuteness of the detail. 

A good example of this analysis might 
be that of a repetitive milling machine 
operation. The usual time study ele- 
ment for the manual part of the oper- 
ation might read as follows: 

“Get piece with left hand, wash out 
fixture with hose in right hand, assem- 
ble piece to fixture, clamp (one clamp), 
push button.” 

On the standard movement time 
— sheet, columns 1 and 5 only 
would first be developed. 

This analysis is identical with micro- 
motion analysis except that it is made 
without a camera or a projector. A 
camera gives extremely accurate data 
for one cycle, or a limited number of 
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The Standard Movement Time 
Approach to Incentives 


R. A. OLSEN, Captain, Ordnance, Springfield Armory, Springfield, Mass. 


cycles. It gives an accurate.record of the 
motions performed, and the time in 
which the operator performs those 
motions. However, one or two cycles 
on: a projector give little indication of 
the time in which the operation should 
be ‘performed. For this reason, no 
camera is used. 

In the analysis, usually one hand or 
the other “controls” the cycle—i.e., de- 
termines the time required to perform 
the entire operation. The observer 
notes the motions required by this con- 
trolling hand first, ignoring the other 
hand. When he is satisfied that he has 
recorded every motion of the con- 
trolling hand, he records those of the 
other hand. The important point here 
is to note whether the motions overlap 
(are performed simultaneously) or are 
performed consecutively. 


2. Analysis of motions for movements 
required. After the motions (ther- 
bligs) required to perform an operation 
have been determined, the next step 
is to determine the type of muscular 
movement required. A “movement” is 
defined as the muscular reaction re- 
quired to move a part of the body. 
Thus all movements of an operator may 
be classified into finger, hand, forearm, 
arm movements or one of the less com- 
monly used movements, all of which 
are shown in Table II. (See “Setting 
Time Standards Without a Stopwatch,” 
Factory, February, 1946). The sim- 
plest method for deciding which type 
of movement is being used is to note 
the fulcrum about which the movement 
takes place. If it takes place at the 
knuckle, the movement is classified as a 
finger movement; if at the wrist, a hand 
movement, as outlined in Column 3, 
Table II. 

Movements are not precisely defined 
until the distance through which each 
occurs has been tabulated. , 

Thus the first motion of the left 
hand on the Standard Movement Time 
Analysis sheet, Figure 1, transport 
empty to component, might require a 
movement of the left arm through a 
distance of 18 inches, measured by the 
travel of the hand, and pivoted at the 





shoulder. This would be recorded as 
18-A. The second is recorded as 
M-2F, which means that in order to 
grasp the component, the fingers must 
move twice. The component is quite 
small, and is in a totepan filled with 
hundreds of other pieces. The fourth 
motion, use, wash out fixture, shows 
M-6FA. This means that the right 
hand traveled back and forth over the 
piece for 3 complete cycles, but moved 
so slightly that it might be considered 
as pivoting about the elbow. The M 
indicates “minimum” or less than 3 
inches. All travel distances of 3 inches 
or less require the same amount of time. 
The theory behind this is that it is 
impossible to accelerate or decelerate 
the hand sufficiently fast in a distance 
of 3 inches to make any perceptible 
difference in the length of time required 
to perform the operation. In this way, 
columns 2, 3, 6, and 7 are added (see 
Figure 1). Mako 

3. Application’ of standard movement 
times. The standard movement times 
from Table II can now be directly ap- 
plied to these movements (columns 4 
and 8). In doing this, care must be 
taken to insert “balancing delays” 
where necessary. An operation chart 
plotting time against the operations as 
performed by each hand is seldom 
necessary, although such charts are 
quite useful for training new observers. 
For instance, a balancing delay of 
0.00460 is inserted after “grasp clamp 
handle.” If this delay were not in- 
serted, the left hand would be assem- 
bling the part to the fixture, and the 
tight hand would be closing the fixture 
concurrently. This, of course, is not 
right. 

This so-called “balancing delay” may 
cause trouble at first, but after some 
practice, and the use of a little com- 
mon sense, it is easy to determine when 
and where the delay should be inserted. 
After insertion, the job should be ob- 
served closely to see if the operator 
actually delays where the study calls for 
a delay. If he does not, a mistake has 
been made and the job should be re- 
checked to determine where the mis- 
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take occurred. That means determining 
either where a movement has _ been 
inserted that does not exist, or where 
one has been omitted that does exist. 

The last element, avoidable delay 
while machine is cutting, is a perpetual 
reminder to the analyst that the oper- 
ator is idle for the majority of the cycle. 
Usually this time can be filled in by 
burring, by running more machines, or 
by other useful work. Actually, this 
operator yan four machines, but to sim- 
lify the example only one is shown. 

The time for machine cuts can be 
determined by a knowledge of the 
speeds and feeds of the machine, as 
well as the length and depth of the cut 
required. 

The data for this particular cut were 
as follows: 

Length of cut in piece, Lp = 1” 

Cutter diameter, D = 3” ' 

Depth of cut, H = 0.050 

Table ‘feed, F = 2”/min. 

Pre-travel of cutter, P = $” (standard 
except in unusual situations) 


Straightening a Ml (Garand) barrel. If jobs on piecework are still bottle- 


Overtravel of cutter, O = ys” (stand- 
ard except in unusual situations) 

Over-all length of cut, Le =? 

Cutter approach (CA) must first be 
determined. Simple geometry gives us: 


($1) +.cor- (2) 


care (2) ($a) 


Substituting known values 
(CA)? = (1.5)? — (1.5 — 0.050)? 


= 2.25 — 2.1025 
(CA)? = 0.1475 
(CA) = 0.384” 


Then the over-all length of cut Lc: 


Le= P+CA+L,+0 
= 1/8” + 0.384 + 1.00 + 1/16 
= 1.571” 


The time for the cut is then: 


Length __—1.571” 

Feed 2”/min. 

The time values for other machine 
cuts such as drilling, broaching, and 
shaving can be determined in the same 
manner. 

From values shown in Table II (see 


= 0.785 min. 









necks, the standard movement data sheet is rechecked 
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February article), the final result is 
recorded as shown in the accompany- 
ing standard movement time analysis 
sheet (Figure 1). 


4. Synthesis of times into under- 
standable elemental operations. After 
the standard movement times and cal- 
culated machine times have been re- 
corded, they are synthesized into under- 
standable elemental operation times, 
similar to those appearing on the usual 
time study sheet. This is done for the 
sake of clarity. The standard movement 
time analysis sheet contains too much 
detail for use 4s an instruction sheet. 
The example above might be shown: 

A. Get piece with left hand, 
wash chips out of fixture with hose 
in right hand, position piece in 


fixture, clamp fixture. Start 

SE Avsnshvidescesnivess 0.070 
B. Mill 1l-in. slot, 4 inch wide, 

BE GD avccsestpsacnevecs 0.785 


C. Unclamp fixture with right 
hand, remove piece from fixture 
with left hand, drop in totebox. 
(Motion analysis not shown)... .0.093 


Total base time = 0.948 


5. Application of allowances. To the 
base time is added such allowances, or 
non-cyclical elements, as may be neces- 
sary. Typical allowances are: 


A. Personal. We consider 90 per- 
cent of the operations in small-arms 
manufacture to require more or less the 
same personal time allowances. We 
use 6 percent of the base time plus all 
other allowances. This is undoubtedly 
generous for light operations. 


B. Inspection. Each operator is re- 
sponsible for the quality of his or her 
own work, and must be given time to 
inspect it. This particular cut hap- 
pened to be rather fussy since it was 
used for bedding throughout the rest 
of the line. Consequently, it had to be 
right. The operator was allowed 1 min- 
ute to use five gages, and was asked to 
gage every twenty-fifth piece. This 
time allowance would come to 1.00x 
0.04 = 0.04 minute per piece. However, 
since the operator is not working while 
the machine is running, no time allow- 
ance is given, and the operator does the 
required gaging on machine time. 


C. Replacing dull tools, From pro- 
duction records we can get the pieces 
per grind, unless the records indicate 
trouble by showing too few pieces per 
grind. When this occurs, we try to 
straighten out the trouble before apply- 
ing the rate. This may delay the rate 
two or three weeks, but where the rate 
is of long duration—possibly two or 
three years—the delay is warranted. In 
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STANDARD MOVEMENT TIME ANALYSIS SHEET 
Component M/ BOLT _ operation MILL ONE Operator. JONES 
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(ELEMENT #/=.0699) 
ro3 Ze 
: (7850) 


























Figure 1. 


this case we were able to produce 1500 
pieces before changing the cutter, and 
30 minutes were required to change the 
cutter and get the new cutter into ad- 
justment so that the piece would gage 
properly. An allowance of 301500 
= 0.02 minute per piece was required. 


D. Clean-up, ring time card, ete. 
Each operator is allowed 15 minutes per 
day to clean up his work, place and 
ring his card in and out. The rate 
sheet then looks like this: 


Base time 0.948 
Inspect 1.0 min/pe., 4% inspection x 
Replace dull tools 30 + 1500 0.020 


Clean-up, ring time card 3% 
Personal allowance 6% 0.087 
Standard time 1.055 


From this standard time a price per 
hundred pieces is calculated. The 
hourly rate used is the average rate of 
pay for the grade of the job multiplied 
by a factor. The grade is determined 
by the wage control section by job 
evaluation. The factor is determined by 
a wage survey for the vicinity to accord 
with Civilian Personnel Regulations. 
Thus if 0.70 is the middle step rate 
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for the above job, and 1.15 is de- 
termined to be the proper factor, then 
0.70 x 1.15 = 0.805 or 0.81 is the 
take-out for the job. Thus: 


60 . 
1056 ~ 57 pieces per hour 
a2 = 0.0142 or $1.42 per 100 pieces 


The minute and searching analysis to 
which an operation is subjected by the 
standard movement time method of 
rate setting brings to light a host of 
little things which ordinarily go un- 
noticed. The fixture may stick, requir- 
ing two arm movements to,open when 
one should be ample. A hammer may 
be used to assemble the piece in the 
fixture, possibly because a previous burr- 
ing operation is improperly done. 
Washing of fixtures may be excessive or 
unnecessary. The elimination of such 
unnecessary operations may make the 
tate look entirely unreasonable to a 
foreman who does not understand how 
you have arrived at the rate. Most 
foremen will be quick to recognize un- 
necessary work, but they like to see 
their rates “‘in line.”” Consequently, we 


per hundred pieces is calculated 


All movements, and the distance through to obtain the standard time. From this time the price 
which they travel, are tabulated on the analysis sheet, 





often approach such a problem by sug- 
gesting that the operator is going to do 
it the right. way of his own accord 
shortly after he goes on piecework. If 
the improvement is not incorporated 
now, it will be much too insignificant 
to warrant a rate change later. 

Often a job is already on piecework 
and is still a bottleneck. The question 
arises: “How can we get more produc- 
tion out of that operation?” In such 
cases, we get out the standard move- 
ment data sheet and go over it for 
points that were missed, failed to sell, 
or required more time to incorporate 
in the job than we felt advisable. 

Figure 2 shows improvement advis- 
abilities in a typical punch press oper- 
ation. It is a bending operation on the 
M1 firing pin, requiring three blows of 





>. 
> 


Figure 2. Improvement sugges- 
tions in a typical punch press oper- 
ation. Although all the suggestions 
were not adopted, the chart served 
its purpose by selling enough ideas 
to ease a bottleneck 
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the punch press to bend the pin into 
the shape required. A time study might 
read: 


__ 1. Assemble piece in die, using pliers, 
close die, move slide, operate air valves. 


2. Press operates three times. 
3. Remove piece, using pliers. 


At the bottom of the sheet, the 
allowances are given. Immediately we 
notice that more than 10 percent of 
the standard time (value, 0.0230 min- 
ute), is required to position the work. 
Analysis revealed that the previous op- 
erator could do this positioning with- 
out requiring any additional tithe. This 
we felt could be sold very easily, so we 
showed that as our first improvement. 
If this were put into effect, production 
would increase from 2100 in 8 hours 
to 2360 in 8 hours. Everyone agreed 
that this could be done without any 
trouble. 

The next easiest improvement to sell 
was a chute in front of the press for 


getting rid of completed work. This 
would increase production only slightly 
but had been suggested by the foreman 
and so was incorporated. No one op- 
posed this suggestion. 

The next point we thought we could 
sell, and were sure it would work. Un- 
fortunately it had been turned down 
when the original rate was set, 10 or 12 
months before, mainly because it 
“couldn’t be done—this part was dif- 
ferent.”” However, the opposition met 
at that time was not mentioned, and 
with the initial effect of the first two 
affirmatives, permission was granted to 
try the third. This happened to be an 
air blow-off which was slightly tricky 
but well within standard punch press 
practice. This increased production 
from 2410 to 2605. 

The fourth point we wanted to sell, 
but were not too hopeful. This was a 
safety block placed between the upper 
and lower die which would retract when 
the press was operated by air, but 





Forging a M1 receiver.. The standard movement time approach can be 
used as an aid to estimating savings on future improvements 
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would remain in place if the press re- 
peated. The purpose of it was to make 
the press sufficiently safe to eliminate 
pliers. Although we were afraid the 
block might break the bottom die if 
the press repeated, and were not entirely 
convinced of its practicality, we inserted 
it in the chart anyway. As expected, 
there were all sorts of reasons why ‘it 
wouldn’t work, and it was quickly 
dropped. The chart, however, served its 
purpose by selling a sufficient number 
of ideas to ease the bottleneck and 
thereby increase production on a critical 
component. 


Close Predictions 


It is interesting to note that when 
the improvements were actually made, 
the new production figure attained by 
the operators averaged about 2600, 
where the movement time analysis pre- 
dicted 2605. We have found time and 
time again, that with this approach we 
can predict with astonishing accuracy 
just what production we can obtain with 
a specific improvement. 

For those plants whose time study 
methods are so firmly established that 
any break with precedent is likely to 
cause trouble of one sort or another, 
it would be wise to investigate the po- 
tentialities of the standard movement 
approach as an aid to estimating sav- 
ings on future improvements. No art 
can become a science until you can 
convert your results to actual figures. 
We feel that this lack of accurate mea- 
surement has hindered the application 
of work simplification principles con- 
siderably. When attempting to visual- 
ize a new job that jias never been run, 
time values for operator charts and man- 
machine charts must be estimated. 
That estimate often is wide of the mark. 
With standard movement time data, 
there is no reason why such charts 
should not be accurate—i.e., approxi- 
mate the rate finally attained within 2 
to 3 percent. 

What success other companies may 
have with the data shown in Table II 
depends on the care with which they 
approach the problem. Table I (see 
February issue) comparing time values 
as developed by several different sources, 
should be considered carefully. How- 
ever, Springfield Armory was able to 
establish a standards department, train 
personnel for that department, and set 
90 percent of all the rates on the M] 
rifle, within a space of two years. By 
so doing, direct labor charges on the 
rifle were reduced by more than $1 per 
gun, and 1470 fewer workers were re- 
quired annually to attain a production 
figure of 4500 a day. And this in a 


.tifle which seven years ago was con- 


sidered impossible to manufacture. 
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Automatic tapper alternates six timed strokes between two points on electron 
tube envelopes, eliminating variations resulting from hand testing 


Air-conditioned crane cabs, featuring a spherical glass front for improved visi- 
bility and an evaporation-type air cooler, are being used in the Cleveland ingot 
plant of the Aluminum Company of America. The cab is equipped with a fan 
which drives air through a water spray and a fiber-glass cell, thus eliminating 
fumes from the molten metal. Cooled and cleaned by the dual treatment, the 
air enters the top of the cab under constant pressure, and is vented through 
openings in the cab floor, thus insuring a constant flow of pure air 
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Readers are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary management accomplishments. Accepted articles will be paid for 


Automatic Tappers 
Test Electron Tubes 


SOURCE: Sylanvia Electric Products, Inc., 
Emporium, Pa. 


Faster, more uniform inspection of electron 
tubes has been achieved by the use of 
solenoid tube tappers. These tappers pro- 
vide close control of the force, angle, and 
timing of the blows delivered to tube en- 
velopes in order to detect short circuits, 
noise producing conditions, and other faults 
caused by the tube structure. 

Specially designed to eliminate variations 
resulting from the use of hand mallets by 
individual operators, solenoid tappers pro- 
vide six timed strokes which are alternately 
applied between two points on tube en- 
velopes. The force, angle, and timing of 
the automatic blows may be adjusted to 
meet test requirements of different receiving 
tube types. 


“Welcome” Booklet 
Greets Plant Visitors 


Visitors at The Foxboro Company, Foxboro, 
Mass., are given a little folder by the re- 
ceptionist, which does several things. It 
serves as a “welcoming committee”; it pro- 
vides information about the company and 
its products, and lists the names of execu- 
tives in charge of various departments; it in- 
cludes a map and shows how to get to the 
plant by train or automobile; and it gives a 
shart history of the company and the town. 

All this information is condensed into a 
44x54-in., 4-page folder, printed in two 
colors. 


Stairway Slogans Help 
Morale and Safety 


C. G. CRABTREE, Factory Manager, Con- 
tinental Can Company, Inc., Jersey 
City, N. J. 


All top risers of all plant stairways in the 
Jersey City plant of Continental Can Com- 
pany, Inc., bear brief suggestive messages 
to its employees. These messages are in- 
tended for morale building and safety edu- 
cation. Beginning at the bottom of one 
stairwell, for instance, the ascending em- 
loyee reads slogans such as “Beat the 
romise”, “Prevention Pays,” “Profit by 
Suggestion,” “Prize Your Eyes,” and “Stop, 
Look, and Live.” 

The slogans are lettered in black against 
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Brief messages on top risers of stairways build morale and familiarize employees 
with safety rulings in Jersey City plant of the Continental Can Company 


a white background painted on the smooth 
concrete surface, using a stencil for their 
quick application. The diet is changed each 
month by having, the industrial relations 
department submit 10 new slogans to the 
factory manager for approval. 


Seeking Workers Who 
Can Walk to Work 


Reconversion plans at Marlin Firearms 
Company, New Haven, include change 





over to a “neighborhood” factory. In 
pursuance of that aim the company has 
written letters to more than 3,000 peo- 
ple living within walking distance of the 
factory: 

“Now we are ready for the manufacture 
of hunting rifles and shotguns, and we 
are ready to employ hundreds of workers 
permanently .. . 

“Marlin feels it has a job for every 
member of your family, men and women, 
skilled and unskilled. . . . We want this 
to be a neighborhood factory and feel 
that every applicant can be placed.” 

The company also addressed a_post- 


Ph 


Office windows that swing out into a passageway where employees walk at 
North American Philips Company, Dobbs Ferry, N. Y., were the cause of frequent 
head injuries. Now a bright red marker, which dangles well within the range 


of vision, warns of the danger. 


The markers are made of wood, and are 


suspended from the window edge by stranded picture wire or heavy cord 
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card to former employees—who will be 
given preference asking: 

1. Are you employed now? 

2. If not, do you wish to return to 
Marlin? 

3. If employed now, will you want to 
return to Marlin when your present job 
runs out? 


Cash Incentive Aids 
Safety Program 
R. A. SHAW, Detroit, Mich. 


Safety education is carried on at the Mem- 
phis Wood Products Company by putting 
printed safety slogans into the pay envelopes. 
However, it was found that merely putting 
the printed material into the employee’s 
hand did not always obtain the desired re- 
sults for management. The slips were often 
thrown carelessly about the floor, and very 
few of the workmen could repeat the mes- 
sage. 
This situation has now been practically 
eliminated. The manager announced that 


because of the lack of interest shown previ- : 


ously, he would personally make a check 
each week, three days after pay day, asking 
by the “hit or miss” method various work- 
men to repeat the last safety statement. If 
the first man approached repeated it satis- 
factorily, he received $5; the second man 
received $3; and the third, $1. 

Within a very few weeks after this change 
was made it was noticed that interest in the 
slogans had increased 100 percent. 


During cold -weather, when em- 
ployees of The Oliver Corporation, 
Cleveland, are stuck in the snow 
and require towing, one of the com- 
pany’s tractors comes to their aid. 
No charge for this good-will 
service. 


Bulletin Board | 
Introduces Employees 


“Ice-breaking” and the discovery of mutual 
interests for new employees is handled sim- 
ply in the research division of The B. 
F. Goodrich Company. 

A plain bulletin board bearing the word 
“Introducing—,” and adorned with a car- 
tooned version of a master of ceremonies, 
displays a small photograph of the new em- 
ployee, together with a brief biography, 
mentioning home town, college, hobbies, 
sports and other interests. 

In the past there have been many in- 
stances where people with strong mutual 
interests have “discovered” each other only 
by merest chance after many months of 
working in the same department. The 
“introduction board” now lays the founda- 
ion for easy acquaintance. 


eS eh te? 








ill be 


In to 


nt to 
it job 


Aem- 
tting 
pes. 
ting 
yee’s 
| re- 
ften 
very 
nes- 


all 
hear 
evi- : 
eck 
in 


rk- 





¢ HEPPENSTALL 


atlas amen etean 
nett occesset y 





One of the pleasanter jobs—escorting a group of schoolboys through the plant 





More Duties for the Plant 
Protection Force 


R. B. HEPPENSTALL, President, Heppenstall Company, Pittsburgh 


THE RETURN TO NORMAL PRODUCTION 
does not change the fact, that there is 
no bargain in plant protection, in the 
opinion of Heppenstall Company. Man- 
agement gets exactly what it pays for— 
from the top man in the police depart- 
ment down to the parking lot attendant. 

In some factories reconverted from 
war production to peacetime goods, re- 
ductions can be effected in the size of 
the plant protection force. Since many 
wartime duties can be eliminated, the 
plant protection department might well 
assume new responsibilities. In many 
instances it is. When there is intelli- 
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gent supervision and adequate training, 
the plant protection force can perform 
many of the functions of safety, police, 
and fire protection. It can also be a vital 
factor in maintaining satisfactory labor 
relations. 

Management must have a clear under- 
standing, however, of the possibilities 
existing for efficient plant protection. 

Some thought-provoking comments 
on this subject were recently expressed 
by the chief of the guard and fire divi- 
sion at the Kingsbury Ordnance Plant, 
La Porte, Ind.: 

“There must be proper evaluation of 
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the guard. The plant protection em- 
ployee must not be regarded as some- 
thing to be placed in position because 
the law or the insurance company re- 
quires it, like watchmen’s clocks, sprink- 
lers, or fire extinguishers. Do not regard 
the plant protection employee as a 
watchman. He is indeed a vital portion 
of the organization and should always 
be so regarded. 

“Management should always bear in 
mind that in the world of business and 
industry there is a perpetual war be- 
tween the forces of carelessness and 
safety. Although World War II greatly 
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1. Patrolling the entire plant, keeping a 
watchful eye on storerooms, stockrooms, 
and gates, and noting hazards to safe 
working conditions. 


2. Checking the identification of all em- 
ployees entering the plant. 


3. Firmly and tactfully barring admis- 
sion to any employees deemed unable to 
perform their duties properly. 


4. Recording telephone calls from em- 
ployees unable to report for work, and re- 
laying such notification to the proper 
departments. 


5. Issuing passes and badges to visitors 
upon the authority of designated super- 
vision. 

6. Escorting visitors within the plant. 


7. Inspecting fire equipment and re- 
charging such equipment at necessary 
intervals. 


8. Operating a call system for supervi- 
sion when within the plant. This is a buzzer 
signal in code that requires the person 
sought to telephone the plant gate where 
the policeman will relay the message. 


9. Liaison between the personnel and 
production departments by checking in the 
new employee on his first day at work and 
escorting him to the proper foreman. 


10. Inspecting locker room conditions 
and assigning new lockers as needed. 


RESPONSIBILITIES OF THE PLANT PROTECTION FORCE 


11. Maintaining a file of keys for store- 
rooms and stockrooms for convenient dis- 
tribution to qualified employees. 


12. Arranging meetings of supervising 
personnel: 


13. Watching time card punching to as- 
sure against improper time recording. 


14. Preventing employees from leaving 
the plant at other than shift change times, 
unless equipped with a suitable pass. 


15. Receiving all incoming telephone 
calls after office hours, recording them, 
and relaying pertinent information to 
supervisors at home, or upon their arrival 
next day. 


16. Removing from premises any em- 
ployee whose actions could not be cor- 
rected by his foreman. 


17. Operating the plant's call system to 
signal change of turns within the plant. 


18. Reporting daily all happenings of . 
any unusual nature, fire and safety haz- 
ards, and instances where rules and regu- 
lations have been broken. 


19. Meeting supervisory personnel at 
railroad stations or the airport with a com- 
pany car and escorting them either to the 
plant or, in the evenings, to their homes. 


20. Arranging for ambulance service if 
a serious accident makes hospitalization 
of an employee necessary. 































































































increased the necessity for police pro- 
tection because of the threat of sabotage 
and espionage, it must be remembered 
that efficient plant protection forces 
also rendered invaluable service by pre- 
venting accidents. 

“This was accomplished by protecting 
personnel against their own ignorance, 
thoughtlessness, and carelessness. These 
factors are always with us, in times of 
peace as well as war.” 

The Heppenstall Company has em- 
ployed a uniformed plant police force 
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for 30 years. The size of the force has 
fluctuated with economic conditions, 
but its purpose has remained the same 
—the protection of plant, premises, and 
personnel. 

When World War II came along, 
bringing war production to our plant, 
the police department was almost dou- 
bled in size. Our policemen became 
members of the ales military police 
and received specialized training. A 
defense corps was organized from em- 
ployees who volunteered for this im- 





portant service. This group was made up 
of auxiliary city police, air raid wardens, 
first aid personnel, auxiliary firemen, 
and roof watchers. All took a civilian 
defense course and served faithfully 
until their services were no longer 
needed. 

At the present time the plant police 
department of 22 men is absorbing 
many new responsibilities. This pro- 
tection force, under the supervision of 
the chief, is charged with the general 
duties shown in the box above. 
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The chief. He has been a member 
of the force for many years, and 
came up from the ranks. The re- 
gard of the employees for him is 
expressed through his election to 
the presidency of several of the 
various employee organizations 


We recognize that conflict and fric- 
tion between the plant police and other 
employees must always be avoided. The 
police must be firm. Their orders must 
be obeyed first and questioned later, if 
necessary. 

The Heppenstall police department is 
composed of men 40 to 45 years of age, 
in good physical condition, of. above 
average intelligence, and possessing 
some background ‘in police or law en- 
forcement work. We are convinced that 
plant protection is too important a func- 
tion to be turned over to men who 
might be considered worn out in some 
other occupation and are retained on 
the payroll, as a reward for faithful serv- 
ice, as watchmen. 

In the years of war production this 
police department exhibited a high de- 
gree of morale and efficiency. The men 
were spurred on by the realization that 
upon their shoulders rested the protec- 
tion of a busy war plant and the lives 
of thousand of workers. 

There has been no noticeable drop in 
this morale since V-J Day. This is 
attributed to a program of keeping the 
protection force always “on the beam.” 

The protection force has always been 
recognized as a vital cog in plant opera- 
tions. Sincere efforts have been made 
tc show the members that promotion 
within the force is always based on 
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The plant police department is responsible for fingerprinting employees 


merit. Interesting training schedules 
and instruction plans have been worked 
out, and a neat and angoenenre uniform 
is provided. 

During the early winter months of 
1945, the officers of the police depart- 
ment joined all other company super- 
vision in a lecture course on improving 
relations among plant workers. 

Several years ago the plant policemen 
organized a revolver team. They have 
entered many tournaments and have 
brought upon themselves and upon the 
company considerable commendation 
for their proficiency with fire arms. 

The chief has been a member of the 
plant foice for many years. He came 
up from the ranks. He is well liked by 
his men and by the plant employees as a 
whole. Their regard for him has been 





THE AMERICAN WAY 


American industry creates 
higher standards of living 
by continually lowering pro- 
duction costs, thereby in- 
creasing distribution and 
demand—and creating more 
jobs 
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expressed through his election to the 
presidency of employee organizations. 

He is typical of what a plant protec- 
tion director must be. He is courteous 
and attentive, a man’s man, who stands 
on his own feet and is not afraid to 
assume responsibility. He can be hard- 
boiled .when necessary. And he backs 
up his men 100 percent. 

This company is appreciative of the 
consistent efforts of the National Fire 
Protection Association to improve plant 
protection. There is no question that 
industrial plants will always have fire 
losses, and losses from theft, trespassing, 
and accidents. However, plant protec- 
tion in years of peacetime production 
can usually reduce these hazards to the 
minimum. 

Why have a plant protection force? 
Management and labor agree there is 
mutual good in necessary rules and reg- 
ulations that are thoroughly under- 
stood. Supervision can and does enforce 
many regulations. 

To supplement supervision, a service 
organization of plant protection can as- 
sure enforcement of those rules and 
regulations deemed necessary for eff- 
cient plant operations. This enforce- 
ment tends to prevent short cuts that 
always lead to placing company prop- 
erty, equipment, and personnel in seri- 
ous jeopardy. 
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PREVENTIVE MAINTENANCE schedules in 
use at the Chicago plants of the Victor 
Adding Machine Company are effecting 
substantial economies in routine main- 
tenance operations and are saving hun- 
dreds of man-hours yearly. These sched- 
ules are blanket work orders, in reality, 
which have eliminated the necessity for 
repeated issuance of individual work 
orders for jobs done at regular intervals. 

The set-up of these maintenance 
schedules is regulated by the plant engi- 
neering department, which plans all 
maintenance work and issues all orders 
(see “Production Methods Applied to 
Plant Maintenance,” Factory, Septem- 
ber, 1945) in cooperation with the 
maintenance section which does the 
work. They are based on the general 
procedures and frequencies of inspec- 
tions and servicings required by Vic- 
tor’s facilities. In the case of mainte- 
nance of special equipment, considera- 
tion also is given to information re- 
ceived from its manufacturer concerning 
possible sources of trouble. 


Work Is Staggered 


Each schedule is planned to stagger 
the various preventive maintenance 
duties and thereby establish a balanced 
routine over a whole year. At the close 
of each year the same schedule, with or 
without modifications, can be used all 
over again. 

The equipment covered by the sched- 
ules falls into seven categories—ventilat- 
ing, machinery, interior building, deco- 
rating, lighting, heating, and electrical. 
All schedules follow the same general 
pattern of a chart on which the time 
element is shown by horizontal head- 
ings of weeks or months across the top 
of the chart, and equipment is shown 
by departmental or sectional location 
in a vertical column on the left. It is 
then but a simple matter to indicate 
by code markings in the columns to 
the right when such equipment re- 
quires attention, and what that atten- 
tion should be. 

The schedule issued to the mainte- 
nance section is actually a blue-on-white 
print from a master tracing. It is placed 
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Scheduling Maintenance 
for the Whole Year 


R. F. BARTLETT, Chief Industrial Engineer, Victor Adding Machine Company, Chicago 


above the desk of the maintenance em- 
ployee responsible for the work, to help 
him map his activities throughout the 
year. As the work is performed, he can 
mark off each item on chart. 

Here are the main points that were 
considered in preparing the schedules: 


1. Ventilating maintenance. A suf- 
ficiently descriptive portion of this 
schedule is shown in Figure 1, which 
is typical of the entire chart. This chart 

















































To permit time for a thorough maintenance job, a 2-day stop for checking 
a machine is arranged with the machine loading department 
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is actually 15x21 inches in size. The 
entire schedule is coded to indicate the 
necessary maintenance operations of 
cleaning, overhaul, or functional check. 
Each plant is divided into easily service- 
able areas, as shown down the left side 
of the schedule, and the vertical divi- 
sions indicate the 52 weeks of the year. 

Because of the precision requirements 
of Victor’s wartime assignment (the 
manufacture of the Norden bombsight), 
a highly complicated air conditioning 
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cient operation. Above is a portion of the 15x21-in. 


Figure 1. Scheduling all functions for preventive 
chart showing how duties are scheduled weekly 


maintenance of ventilating systems insures their effi- 
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system was installed. To insure con- 
tinual efficiency, even in post-war opera- 
tions, outlets must be checked weekly 
to make sure they are not clogged, and 
the electrostatic filter has to be cleaned 
once every two months. In the il- 
lustrated portion of the schedule, this 
particular procedure is indicated under 
the item of “Filters” in the “North 
Building Air Condition System.” 


2. Machinery overhaul. In the past, 
when inspection and repair of produc- 
tion machinery took place during Vic- 
tor’s 2-week year-end inventory period, 
it was not possible to give it the thor- 
ough inspection and overhaul needed to 
insure continued operation. Under the 
present schedule method, the plant en- 
gineering department requests a 2-day 
stop on each machine in the plant every 
6 or 12 months. This 2-day stop is 
staggered so that production. does not 
slow down in any department. The 
stop-request goes to the machine load- 
ing department, which adjusts the flow 
of parts to compensate for the 2-day loss 
of one machine in any one department. 
At the scheduled time, the machine is 
given a thorough check, the procedure 
for which is governed by written stan- 
dard-practice instructions. If any major 
repairs are found .necessary, the plant 
engineering department subsequently 
issues the proper order. 

As shown in Figure 2, the set-up of 
the schedule is similar to that for ven- 
tilating equipment, involving cleaning, 
overhaul, and functional check. 


3. Interior building maintenance. 
This schedule provides for general main- 
tenance of interior of the building, but 
does not include daily janitor service. 
Once every 6 months, in monthly rota- 




































































LIGHTING 
PLANT 
DEPARTMENT |= NUMBER OF FIXTURES 
FIRST 
NO. | DEPARTMENT NAME | FLUORESCENT | INCAND. | 
542 | TOOLROOM 43 a 
622 | MACHINE SHOP 73 a 
623 GRINDING ROOM 18 “i 
613 PLATING ROOM 14 a 
614 HEAT-TREATING 10 4 
612 PUNCH PRESS 18 6 | 
NORTH WING 23 8 
MISC. ROOMS 112 A4 
OUTSIDE LIGHTING 20 
SECOND 
581-585 | INSPECTION 49. 
IND. ENG'R'G. & 
PVT. OFFICES 20 
MAIN OFFICE 99 
672 NORTH WING 40 














tion, each section of the building re- 
ceives a thorough washing of the tile 
walls and floors where kick marks and 
foot marks have not been removed by 
janitor service. Also every 6 months, 
doors are inspected to see if they are 
free and in line, and if the door checks 
are in proper adjustment. 

Window washing is a continuous op- 


eration by one man through regularly 
scheduled areas. He completes the cycle 
of windows three times a year and is 
responsible for reporting all cases of 
cracked, chipped, or fogged glass for 
replacement. 


4. Decorating. Once every 5 years, 
each department in the company is re- 
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Figure 2.. Every production machine is scheduled for 


inspection, servicing, and overhaul 
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at frequencies 
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varying with individual requirements. Work is stag- 
gered over the year so that production is not retarded 
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MAINTENANCE SCHEDULE 
ENGINEERING DEPARTMENT 
CLEANING AND RELAMPING PERIODS 
FLOOR 
JAN. | FEB. | MAR. | APRIL | MAY | JUNE | JULY | AUG. | SEPT. | OCT. | NOV. | DEC. 
CER C CBR C CER C 
CBR C CER C C&R C 
C&R C CER . CBR C 
CER C C CBR C C 
CER C C C&R C C 
CBR C C C&R C C 
C&R C C&R C 
CER C CER C 
C&R C C&R C 
FLOOR 
CER C CER C 
CER c C&R C 
CER x: CBR C 
CR C CER C 





























Figure 3. Adequate light intensities are assured at 
all times throughout the plant by following a monthly 


decorated. In addition, a two-man clean- 
ing crew cleans walls and ceilings con- 
tinuously so that each department is 
cleaned once every 2 years. 


5. Lighting maintenance. This sched- 
ule (see Figure 3) is made up on a 
monthly basis, covering the cleaning 
and relamping of Victor’s modern 
fluorescent lighting system. From past 
experience the plant engineering depart- 
ment has determined that efficient lamp 
life is 3100 to 3400 hours. The schedule 
calls for relamping every 3200 hours. At 
the end of this time, all lamps, regard- 
less of condition, are changed and placed 
in a specially marked bin where they 
serve as replacements for areas that do 
not require continuous lighting, such 
as surplus stores and dead storage. Under 
this procedure, maintenance is not 
called to change one lamp at a time, 
and thereby saves many man-hours. 

Reflectors are cleaned every three 
months. In the few places where in- 
candescent bulbs are used they are 
changed at the same time as the fluores- 
cent lamps. 


6. Heating. To obtain maximum 
fuel economies and prevent uncomfort- 


VOLUME 104, NUMBER 3 


able breakdowns of the heating system, 
a schedule has been set up on a weekly 
basis for cleaning plant boilers and mak- 
ing a functional check on the pumps. 
It also includes the additional require- 
ment of checking all unit heaters for 
satisfactory performance on a rotation 
basis, twice each year. 


7. Electrical. The schedule for elec- 
trical equipment follows the same pat- 
tern as that of the machinery schedule, 
except that the plant electrician also 
constantly checks the wiring in the 
building to eliminate fire hazards and 
to insure proper functioning of equip- 
ment. The electrician’s schedule is cor- 
related with that of the machinery main- 
tenance crew so that he can inspect 
motors and wiring during the 2-day stop. 


The plant engineer, in cooperation 
with the maintenance engineer, has pre- 
pared instruction booklets explaining 
carefully the purpose of and the neces- 
sity for these preventive maintenance 
schedules. All maintenance men re- 
ceive these booklets and are responsible 
for knowing the information contained 
in them. Both the maintenance engi- 
neer and plant engineer make spot 
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schedule for cleaning reflectors and relamping fluo- 
rescent and incandescent fixtures 


checks to be sure the established pro- 
cedure is being followed. In addition, 
progress of inspection work is revealed 
by a weekly ae to the engineering 
department. This report affords a com- 
parison between actual preventive main- 
tenance time and budgeted time. 

Preventive maintenance work done 
according to these schedules is charged 
to one yearly work order issued to the 
individuals doing the work. If the in- 
spections indicate that further repair 
work must be done, such as a bearing 
replacement in a machine tool, another 
special work order is then issued from 
the plant engineer’s office. 

Among the advantages of operating 
under hess preventive maintenance 
schedules, Victor is able to determine 
in advance a year’s requirements for 
maintenance supplies and thereby buy 
them more cheaply in larger quantities. 
Also, many hours have been saved by 
mass replacement of parts, and by 
periodic inspections that revealed minor 
troubles which were corrected before 
they became serious. Furthermore, a 
far greater plant efficiency has been 
achieved, because maintenance work 
could be arranged with minimum in- 
terference to line production. 


139 








New Lighting. Fresh Paint 
Help Workers See Better 


V. G. ROLLINS, Supervisor of Maintenance and Plant Protection, Graflex, Inc., Rochester, N. Y. 


A coBINaTION of properly placed light- 
ing fixtures and well-chosen colors for 
walls and ceiling was required to pro- 
duce satisfactory lighting conditions in 
the plant of Graflex, Inc. 

The old lighting system had consisted 
of filament lamps in RLM dome re- 
flectors and had served well enough, so 
it was thought, for a considerable period. 


When fluorescent lighting replaced the old incan- 
descent method employees still said they couldn't 
The next step was to do a thorough job of 


see. 


140 - 


Institution of night shifts accompanied 
by the addition of many new workers 
brought evidence that the old lighting 
system was not adequate for the needs. 
In addition to the general lighting, there 
was an undesirable amount of local 
lighting. At any rate, it was felt that 
there were too many drop lights at 
machines, benches, and elsewhere. 





“~ 


Hence a new system using fluorescent 
lamps throughout was planned and in- 
stalled. It comprises about 800 indus- 
trial type fixtures carrying two 40-watt 
lamps. 

For the most part, these fixtures were 
mounted in long straight lines-over the 
aisles, in the same space as the old 
units, Spacing is 8x8 feet, and the 
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repainting. South and west walls were painted a 
very light green down to the dado. 
walls were painted cream color. Dado is dark green 


East and north 
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mounting height is 9 feet. An average 
of 28 foot-candles is obtained. All local 
lighting was abolished. 

It had been assumed that with the 
new lighting system there would be no 
complaints, but there were plenty of 
them. It appeared that a considerable 
number of operations required more 
light than was being provided. 

It was felt that an intensity of 28 
foot-candles of general illumination 
should be sufficient. Therefore the in- 
stallation of more fixtures was con- 
sidered to be unnecessary as well as 
impracticable. At the same time there 
was a strong desire to avoid any more 
local lighting. In this situation increas- 
ing the reflective value of walls and 
ceilings appeared to be the simplest and 
most logical way out. 





* The well-maintained plant 
is the high-production plant 





In accordance with the recommenda- 
tions of a well-known paint manufac- 
turer the ceilings and south and west 
walls in all departments were painted a 
very light green, down to the dado. 
East and north walls were painted cream 
color. The dado extends 4 feet, 6 inches 
up from the floor and is a dark green. 

This color scheme brightened up the 
plant to a surprising extent and was a 
welcome and definite improvement. 
Complaints about inadequate lighting 
dropped off in gratifying fashion, but 
they did not stop altogether. 

Some inspectors and machine oper- 
ators still insisted that they did not have 
enough light for their tasks. These com- 
plaints were carefully investigated and 
it was found that in most cases they 
were justified. 

It was said previously that the lighting 
fixtures were mounted in long straight 


rows over the aisles. A little study. 


showed that in a number of instances 
the fixtures were too far away from work- 
places to give satisfactory illumination. 
In other cases light was cut off from the 
points where it was most needed by 
some obstruction. 

Accordingly, a considerable number 
of fixtures were rearranged. Some were 





At first the new fluorescent fixtures at Graflex were mounted in long 
straight lines over the aisles, but some operators still complained that 


they did not have enough light. 


Therefore some of the fixtures were 


rearranged—some moved out of line, some moved at right angles to 
the original position, some lowered from 9 to 7¥2 feet from the floor 


moved out of line to one side or the 
other to bring them closer to the work- 
place, or to avoid an obstruction. Other 
fixtures were turned at a right angle or 
crosswise to the original position, to ac- 
complish the same result. 

Although it broke up the straight, 
long lines of lighting fixtures, this ex- 
pedient was successful in improving the 
illumination in a number of places so 
much that operators were satisfied. 

There still remained a few spots where, 
inspectors or the operators at certain 
machines felt that a sti higher level of 


illumination was needed. An acceptable 
compromise between local and general 
lighting was obtained by lowering the 
fixtures 18 inches at these places, mak- 
ing the mounting height 74 feet from 
the floor. Where necessary, the fixtures 
were moved over to place them properly 
over the working area, or they were 
swung at right angles to the original 
position in order to bring them parallel 
to benches or machines. 

Since this last change was made there 
have been no further complaints about 
the lighting. 
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EVERY MONTH, AMONG THE ADVERTISING PAGES, these valuable aids 
to low-cost production: the plant operation man’s guide to WHAT’S NEW 
in EQUIPMENT (page 168)... a summary of LABOR DEVELOPMENTS 
(page 246)... things you WANT TO KNOW more about (page 238) 
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Better Plant Facilities 


Increase Production 


As A RESULT of improved facilities and 
better layout provided in a program to 
obtain space for added machine-tool 
equipment at The Brown Instrument 
Company, production efficiency has 
been increased 15 percent. This in- 
crease was entirely independent of the 
improvement naturally expected from 
the addition of new equipment. 

An indirect benefit has been reduc- 
tion in unit costs because the increased 
capacity of both old and new equipment 
has meant the elimination of a large 
portion of subcontracting. Hence sub- 
stantially the same overhead is being 
distributed in smaller amounts over a 
greater number of products. 

Two years ago, during the peak load 
of war production, it was realized that 
post-war demands would continue to be 
just as heavy as, if not even heavier 
than, current demands, and that to 
ignore the need for immediate expan- 
sion would limit and delay production 
of critical wartime and _ reconversion 
products. A study indicated that the 
automatic screw-machine department 
was the bottleneck. More machine tools 
were needed to increase the output to 
meet projected capacity figures. But 
this department was already over- 
crowded, so much so that operators 
could hardly walk around their ma- 


Corner of old machine shop, typi- 
cal of crowded and unsatisfactory 
conditions that hindered expansion 
program, is shown at the immedi- 
ate right. Local machine lighting 
was needed on all machines to 
supplement , general lighting for 
close and accurate work. Machines 
were all dull gray color. On the 
facing page is illustrated the 
roomy layout made possible by 
the move to a modernized base- 
ment room, which led to increased 
production efficiency from the 
same machinery. Improvements 
feature cold-cathode lighting, func- 
tional color-painting of room and 
all equipment, and temperature- 
controlled ventilation 
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GEORGE H. FRY, JR., Plant Engineer, The Brown Instrument Company, Philadelphia 


chines to feed bar stock or clean away 
the chips. 

Transfer ‘of this department to a 
location large enough to relieve the 
crowding and to accommodate the new 
machine tools was the evident need, but 
where? Every bit of available floor 
space in the plant was being used to 
capacity. While some companies had 
answered this problem by expanding 
into decentralized locations, such an 
arrangement was found impractical here 
because of the nature of the product. 
Nor could the erection of a new con- 
tiguous building be considered, because 
of ground space limitations, not to men- 
tion wartime construction difficulties. 








It was finally decided to make use of 
a basement stockroom, then serving the 
plant for storage of general stock and 
wire stock. The stockroom, it was 
found, could continue to serve the 
plant just as well from an outside com- 
pany warehouse location, using shuttle 
truck service. 


First, the Survey 


The transformation of the basement 
area from a stockroom, in which no 
more than 10 people were stationed at 
one time, into a machine shop employ- 
ing upwards of 85 workers, involved the 
usual basic review of what facilities 
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were needed. For the employees, there 
had to be adequate light, heat, ventila- 
tion, fire protection, and sanitary facili- 
ties. For machine tools, there had to be 
electrical power and compressed _ air. 
Assurance had to be given not only for 
easy movement of machinery into the 
basement, but also for easy flow of 
product into and out of the depart- 
ment, and for tool crib service. 


Old and New Equipment 


The finished job as it is now set up 
contains some 70-odd machines, 33 of 
which were transferred from the old 
location, and the balance purchased as 
new equipment. Space for 10 to 15 
more machines is available. The total 
area comprises slightly over 10,000 
square feet, laid out in the form of a 
trapezium. Shortest length of the room 
is 142 feet, and longest side is 184 feet, 
with a medium length of about 168 feet. 
Width of room is 60 feet. 

The building in which this base- 
ment is located is one of ten buildings 
of varying construction which - have 
been erected at this site over a period 
of 30 years, As one of the later addi- 
tions, it is of 2-story reinforced concrete 
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construction, with brick walls and steel 
sash. It is the only building with a 
basement adaptable for manufacturing 
purposes. 

The basement floor level is 8 feet 
below ground level. Ceiling height is 
11} feet. All four walls are solid to the 
ceiling, however, except for 64 feet of 
steel sash located intermittently along 
the short length of the room. 

When used as a stockroom, the area 
was lighted by_150-watt incandescent 
lamps in RLM ceiling-type reflectors 
spaced on 10-ft. centers. In many places 
light intensity was no more than 15 
foot-candles. Deep shadows were cast, 
too, by two rows of 28-in. round con- 
crete columns along the length of the 
room, spaced on 20-ft. centers. 

Originally, access to the stockroom 
was had by an elevator located midway 
along the short length, also by an 
adjacent stairwell. At one end of the 
room a 15-ft. ramp led up to another 
basement 41 inches higher. This base- 
ment was directly underneath part of 
the original automatic screw-machine 
department. 

The old automatic screw-machine de- 
partment occupied part of the first floor 
of a mill-type building. Walls were of 








brick, and columns, beams, sash, and 
floor were of wood. General lighting 
was furnished mainly by mercury vapor 
lamps, and in some sections by RF 
mercury fluorescent lamps suspended 
from ceiling on 10-ft. centers in rows 
about 8 feet apart. Despite considerable 
window area that gave natural illumina- 
tion, the intensity of general lighting 
was obviously insufficient for close and 
accurate machine work, and therefore 
it had to be supplemented by local 
lighting at almost every machine. The 
reflectors of local lighting got dirty very 
quickly, however, and required frequent 
cleaning. 

As briefly as possible, here are the 
steps taken to convert the dingy base- 
ment stockroom into a modernized 
workplace: 


1. Preparation of premises. After 
clearing out all stock from the basement 
area, involving removal of steel shelving, 
built-up racks, and storage vaults, the 
15-ft. ramp from the one end of the 
floor to the higher adjoining basement 
was demolished. A new ramp was exca- 
vated and built in the higher adjoining 
basement. This was more than a trade 
in floor space, because the old ramp 
























































































































































































































































Painting machinery in functional 
colors to highlight working sur- 
faces, emphasize moving parts, 
and clearly define danger points, 
has contributed to higher produc- 
tion and less eye fatigue. The rea- 
sons are self-evident in the accom- 
panying photographs. Note the in- 
sufficient clarity of details of the 
horizontal milling machine (at the 
immediate right) before it was re- 
painted, although it was already 
located in new shop under im- 
proved lighting conditions, con- 
trasted with that of the vertical 
milling machine (on facing page) 
which was repainted while it was 
still in the old shop 


abutment would have interfered both 
with efficient machine layout and easy 
floor traffic. 

The basement floor required no 
changes. It was made of a 6-in. thick- 
ness of concrete, laid on wire mesh, 
which was more than ample for the 
loads and service intended. 

Some time later on another ramp was 
constructed at the other end of the 
room, leading to the shipping depart- 
ment. This outlet proved particularly 
valuable in solving the problem of get- 
ting new heavy machinery down to the 
basement floor. 


2. Piping. Originally, steam returns 
from the floors above the basement ran 
16 to 20 inches below ceiling height 
across the basement width in each bay 
to a main return line running length- 
wise of the room close to the window 
side. It was not possible to change the 
level of any of these returns, but occa- 
sionally cross lines were shifted side- 
wise to make room for new lighting or 
power facilities. In general, the scheme 
of running all supply or return mains 
along the one side of the room, with 
branches extending across the room, 
was followed. This applied to sprinkler 
lines, compressed air lines, and water 
lines. 

Floor drains installed when the build- 
ing was erected were found adequate. 
No trouble was experienced with excess 
moisture in compressed air lines be- 
cause the compressor room is located in 
the second adjacent basement, along 
with all main electrical distribution 
panels and other service equipment. 


3. Lighting. A 220-volt cold-cathode 
lighting system replaced the old in- 
candescent fixtures. It was laid out in 
continuous strips across the room for 
48-ft. runs, spaced on approximately 
64-ft. centers to obtain 3 strips per 
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bay. Each strip consisted of four tubes, 
two each of blue and yellow. 

The lighting strips were made only 
48 feet long instead of the entire floor 
width of 60 feet because of the inter- 
ference of the piping mains located 
along the one side of the ceiling. To 
compensate for this, another strip about 
140 feet long was run parallel and close 
to the mains for the full length of the 
room. All reflectors were mounted be- 
low the level of the piping systems, ex- 
cept that of the 4-in. sprinkler main. 
This main runs about 4 inches below 
the reflectors, but does not noticeably 
interfere with the lighting efficiency. 
In all working areas there is now an 
intensity of at least 50 foot-candles at 
machine levels. 

The cold-cathode system was favored 
because it could be quickly lit in large 
sections at a time by pressing only one 
switch button, and just as easily ex- 
tinguished. Economy of operation and 
maintenance were also attractive fea- 
tures. So far only one general cleaning 
in a year has been required. No local 
lighting is now required. 


4. Heating and ventilation. Origi- 
nally, there were four ceiling-type unit 
heaters installed near the four corners of 





* The well-maintained plant 
is the high-production plant 
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the stockroom. Two were removed, but 
the other two near the window side 
were retained to offset any possibility of 
cold drafts originating from the sash. 

Because of the added number of em- 
ployees, some thought had to be given 
to ventilation. A flat ceiling-type heat- 
ing and ventilating unit of 7000-c.f.m. 
capacity was installed near the wall op- 
posite the windows, midway from both 
ends of the room. This unit was con- 
nected to the outside fresh air by duct- 
work through the wall. 

In the summer, filtered air is pushed 
into the room by this unit to equal 4 to 
5 changes of air per hour. In the win- 
ter, an automatic double-damper tem- 
perature control recirculates warm ait 
and adds conditioned make-up air. 

Before this unit was installed, floor 
pedestal fans were placed around the 
room to improve circulation. They were 
found to cause rising air currents that 
deposited ‘dirt and oil on the cold- 
cathode Jamps and reflectors. At the 
points where the unit heaters were oper- 
ated, likewise to improve circulation, it 
was observed that this dirt deposit did 
not occur. It has therefore been decided 
to place all fans and blowers, whenever 
hereafter needed, above the level of the 
lighting system. 


5. Power. Two power distribution 
panels of circuit-breaker type were 
placed on the wall along the window 
side of the room, at points about one- 
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third and two-thirds the length of the 
room. Capacities of 400 amperes each 
were determined on the basis of an 
average load of 15 volt-amperes per 
square foot. Main power feeder lines 
to these panels were run in conduit, in- 
volving a run of about 100 feet each 
to the main power panel located in the 
adjacent basement. 

Current characteristics of motors for 
existing power supply, which were 
2-phase, 4-wire, 220-volt, 60-cycle, had 
to be adhered to in designing the dis- 
tribution lines throughout the room. 
Since a bus-duct system is not obtainable 
for this service, the next best thing was 
adopted. A grid system, using wires laid 
in 4x4-in. duct, was run about 6 inches 
below the ceiling, and held securely in 
place by wide sheet-metal straps. 

All duct was arranged to open on the 
side, with a hinge at top so the cover 
would always fall closed. At appointed 
intervals in the network fused 30-amp., 
4-pole switches were mounted directly 
to the duct on the side opposite the 
cover. Each set of feed wires from the 
distribution panels was connected to 
3 or 4 switches, which in turn each fed 
2 to 4 machines. Wiring from each 
machine was run in conduit directly to 
the ceiling, along ceiling into duct, and 
thence inside the duct to the nearest 
switch. This design has proved flexible 
for easy adaptation to several changes 
and expansions in machine layout made 
since the system was first installed. Con- 


venience 110-volt outlets were installed 
5 feet high on one long row of columns 
for maintenance hand tools and the 
floor scrubbing machine. 


6. Painting. Before machines were 
moved in, the entire room was painted 
to obtain better light reflecting quali- 
ties. Walls were painted light green, 
with a light gray dado, 42 inches high, 
to provide an artificial horizon and color 
contrast. The ceiling was made light 
cream. The floor already was light in 
color and needed no attention. 

Machinery and equipment were 
painted according to a plan that would 
highlight working surfaces, emphasize 
moving parts, and clearly define danger 
points. 

Medium green was chosen as the base 
color for all machinery. Slowly moving 
parts, such as cross-slides, were painted 
buff. Rapidly moving parts, such as 
wheels and gears, were made yellow. All 
working surfaces were painted ivory. 
Orange was applied to danger points, 
such as switches, control handles, push- 
buttons, as well as to auxiliary equip- 
ment, such as power panels and ceiling 
unit heaters, to make these points 
prominent. Red was reserved strictly for 
fire extinguishing equipment. 


7. Machine layout. All machines, 
and particularly the automatic screw 
machines, were laid out to allow at 
least 42 inches of space all around each 
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machine. In the old crowded set-up a 
machine could be pulled out only with 
difficulty, and replaced by another one 
only of the same dimensions. Other- 
wise, the whole line had to be changed. 

Movement of both old and new ma- 
chines into the basement area was sim- 
plified by the construetion of a ramp 
at the far end of the room from the 
basement level to the ground level of 
the shipping room. This work involved 
excavation and breaking the wall, and 
installation of a 5-ton overhead mono- 
rail hoist on the ceiling of shipping 
room. By use of this hoist, machine 
could be unloaded from incoming 
trucks, or picked up from ground floor 
level, and guided down to the. bottom of 
ramp, from whence they were dollied or 
“rolled” to position. 

The ramp made possible the move- 
ment of 17. turret lathes and hand- 
screw machines into the basement area 
in two days including their permanent 
installation with power and air connec- 
tions ready for operation. 


8. Miscellaneous plant _ services. 
Movement of materials into and around 
the basement was not a major problem. 
Parts are moved in wheeled rack con- 
veyors, which can use the elevator or 
ramp. Rod and bar stock is kept m4 
plied in racks along the window wall. 
Chips are taken up in the elevator to 
the first floor. 

In the one adjacent basement, which 
is on the higher level, an office has 
been constructed for foreman and pro- 
duction control. It has a large clear 
wire-glass window along the shop side 
that gives a view over the entire shop. 

In the other adjacent basement a tool 
crib has been built in the space formerly 
occupied by maintenance forces. Cen- 
tralized in location, the crib has a floor 
area of about 2000 square feet that is 
more than ample for an increase in 
requirements. 

Increased sanitary facilities were like- 
wise provided by knocking down walls 
for expansion of the originally limited 
space into the same basement, and ad- 
dition of wash stands and toilets. 


It probably has already been noted 
that in providing this modernized base- 
ment area no startling innovations were 
used to obtain the results in increased 
production. The methods used were 
merely the latest developments and 
ideas borrowed from other plants. But 
each part of the program undoubtedly 
is contributing its small share to im- 
proved worker efficiency. When added 
together these improvements have be- 
come a convincing argument for broader 
use elsewhere in the plant to obtain 
similar advancements toward lower cost 
production. 
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Forced-Draft Ventilation 


Removes Process Heat 


Forcep-praFT ventilation recently in- 
stalled over the dryer section in the 
machine room of the Gair paperboard 
plant is benefiting that plant’s produc- 
tion and maintenance operations in 
many ways: (1) Rate of production is 
relatively unaffected by adverse weather 
conditions; (2) maintenance costs are 
lower; (3) working conditions for ma- 
chine operators are better. 

Prior to the introduction of forced- 
draft ventilation, the function of re- 
moving the large volume of hot moist 
air arising from the dryer section was 
handled by a “no-down-draft” ventila- 
tion system. This system was of the 
non-mechanical gravity-vent type. Upon 
its ability to dispose of accumulated 
heat from the dryer section depended 
the conditions that controlled the paper- 
board drying rate and the comfort of 
the workers. 

The removal of a considerable quan- 
tity of hot moist air is involved in this 
drying process. The dryer section con- 
sists of 104 cylindrical steam-heated dry- 


Four penthouses that hold forced-draft ventilating fan 
units were completely prefabricated on the roof dur- 
ing operation of plant and moved into place during a 
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CLARENCE NELSON, Maintenance Engineer, Gair-Bogota Plant, Robert Gair Co., New York 





ing rolls, each 10 feet in length by 42 
inches in diameter, mounted in four 
decks on a continuous machine frame- 
work about 12 feet high and 127 feet 
long. This machine is centrally located 
in a single-story brick and steel building 
about 315 feet long and 40 feet wide, 
which has a flat single-pitched roof 
about 20 feet high over the whole area. 


Drying the Product 


Wet paperboard stock is fed in an 
unbroken ribbon from the presses into 
the dryer section, and is threaded 
through the latter machine to obtain 
maximum surface contact with all the 
drying rolls. When the wet paperboard 
stock ,enters the dryer section, water 
from the original forming processes in 
the ratio of 199 pounds of water to 1 
pound of dry fiber has already been 
squeezed out in the pressing operation. 
Another 13 pounds of water can only 
be efficiently removed by evaporation 
on the dryer section. To do this, the 
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drying rolls are maintained at surface 
temperatures varying between 235 and 
245 deg. F. by adjustment of steam 
pressures roughly between 10 and 30 
pounds gage, depending upon the thick- 
ness of the product. 

The rate of evaporation in the dryer 
section is accelerated by blowing pre- 
heated dry air against the paperboard 
from pipe outlets distributed over the 
length of the machine. Dry warm air 
is also blown into the machine room 
itself to help eliminate condensation 
and fog. It has been calculated that 
during a 24-hour period the machine 
room ventilating system has to remove, 
in terms of moisture carried out by the 
hot air, approximately 160 tons of 
water. The temperature of the exhausted 
air at the ventilation outlet may exceed 
150 deg. F. 

The non-mechanical system that was 
originally designed to handle this job 
of ventilation operated on the basis of 
the natural lift of heated air through 
a roof vent 6 feet wide extending over 








customary shutdown. Dotted lines show location of 
6-ft.-.wide slitted opening of gravity vent which this 
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the entire length of the dryer section. 
To increase the draft, this vent had a 
flue of the same horizontal dimensions 
rising 17 feet above the roof surface. A 
single baffle partition of obtuse V-shaped 
cross-section over the top of the flue, 
and similar ones along each length of 
the flue, protected the flue from wind 
effects and supposedly provided no- 
down-draft characteristics. This design 
also created an ejector effect whereby 
the outside air that circulated upwards 
between the side baffles and stack walls 
increased suction at the stack opening. 

Construction of this large no-down- 
draft ventilator was of steel ang wood. 
A steel angle-iron framework formed 
the skeleton upon which wood par- 
titions were built to form the flue and 
the baffles. Over 5000 square feet of 
board were used. In addition, a large 
wood canopy was built inside the build- 
ing over the machine to funnel the hot 
air to the vent. 

From -a production viewpoint the 
non-mechanical ventilation system was 
not too satisfactory. In the colder win- 
ter months there was a tendency to 
fogginess near the top of the dry sec- 
tion caused by the hot air meeting 
the cold air as it ascended the stack. 
About 8 years ago this undesirable con- 
dition was aggravated by the construc- 
tion of a warehouse nearby, which 
towered 30 feet above the machine 
room. For some unexplained reason 
this higher wall along the one side acted 
as a curtain and created queer air cur- 
rents, particularly on cold windy days, 
against which the no-down-draft de- 
sign was ineffective. Cold air swirled 
down the flue and into the canopy, often 
enveloping the workmen who patrolled 
the upper machine tiers in a fog so 
thick they could hardly use their hands 
or see where they were walking. Slower 
exhaustion of hot air from the same 
cause also required reduction of ma- 
chine speed to assure adequate drying. 


Repairs Were Needed 


Decision as to how to eliminate these 
undesirable conditions was recently pre- 
cipitated by the necessity for a major 
tepair of the ventilation system, in- 
volving almost total replacement of the 
outside wood structure. A metal-lined 
ventilator of similar design could be 
constructed at about four times the cost 
of a wooden one, and with indefinite 
life, but this still would not have re- 
lieved the troublesome fogginess in cold 
weather. It was therefore decided to 
resort to forced-draft ventilation by in- 
stallation of motor-driven exhaust fans. 

The method of installation of the 
proposed fans had to adapt itself to the 
requirements of both mechanical ge 
and operating schedules. In design, the 
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Motor and drive are located in 
separate room and can be con- 
veniently inspected and serviced 
without shutting down fan 


gravity vent was to be replaced by four 
fans, each located in a separate pent- 
house, and distributed over the length 
of the dryer section. The existing vent 
openings between these penthouses 
were to be permanently closed. 

In order to give least interruption to 
operating schedules, this replacement 
had to be made within the 7 calendar 
days provided by the semiannual sum- 
mer plant shutdown for maintenance 
and major repairs. 


Penthouses Prefabricated 


It was therefore decided to prefabri- 
cate the penthouses, and have them 
ready with fan and motor already 
mounted inside, so they could be 
quickly shoved into their positions 
when the roof alterations that could 
only be made in the shutdown week 
were ready for this move. Details of 
design and material specifications for 
the entire project were worked out by 
the company’s engineers. Installation 
was done by the plant maintenance staff. 

It was necessary, of course, first to 
assemble all necessary material for the 


job to assure no crippling delay in the 


program once it was started. The fans 
obtained were 3-blade, 54-in. diameter, 
ring-mounted type, requiring 520-r.p.m. 
motors of 74-hp. capacity. Aluminum 
blades were selected to withstand the 
severe exposure. Motors, starters, and 
electrical equipment were available from 
spare equipment in the plant, aug- 
mented by some outside purchases. 
Lumber not already available in the 
plant also was purchased. 


The order of the program for in- 
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stallation was important to its success, 
and divided itself mainly into work to 
be done before and during the shut- 
down week. Pertinent details of the 
program were as follows, arranged in 
chronological order of accomplishment: 


1. Several months beforehand, work 
un the four penthouses was begun. Two 
penthouses were prefabricated right on 
the roof at each end of the building. 
The roof consisted of 3-in. decking laid 
on 14-in. steel I-beams, with gravel- 
surfaced built-up covering, and it there- 
fore was capable of sustaining the 
weight and activity of these construc- 
tion operations. 

Each penthouse is identical in de- 
sign. It has two rooms, in effect, one 
for the fan and one for the motor. 
Access to each room is by a separate side 
door. A single 8x12-ft. rectangular base 
made of double 2x4-in. wood sills, 
braced at all corners, supports the whole 
penthouse structure. The 8-ft. over-all 
width of the penthouse was made to 
coincide with the roof I-beam spacing, 
so that the penthouse could be tied with 
four 3-in. bolts right through the bear- 
ing sill and roof decking to the steel 
building structure. The 12-ft. over-all 
depth of the penthouse base was di- 
vided by an intermediate sill, to form 
the 8x8-ft. fan room, and the 4x8-ft. 
motor room. These rooms are separated 
by a solid partition, with no possibility 
of an air connection between them. 

The actual opening in the base of the 
fan room was designed to mate the 
6-ft.-wide slit that remained in the roof 
when the old flue and baffles were re- 
moved. By this arrangement, when the 
penthouse was finally superimposed 
over the slit, that portion of the base 
supporting the fan housing, about 2 
feet wide, rested solidly on one side of 
the old roof section. Similarly, the 
motor room overlapped the opposite 
side of the roof for its full depth of 4 
feet, using the roof for its floor surface. 

Separate roofs for fan and motor 
rooms of each penthouse were designed 
so-that the roof overhang of the fan 
room gave weather protection to an 
opening in the roof of the motor room 
directly underneath the overhang. This 
opening was to provide outlet for natural 
ventilation of the motor room, induced 
by a 6-in. inlet opening located across 
the bottom of the rear wall of the room. 
Later on it was found necessary to add 
louvered openings in the rear wall and 
one side of the motor room to help 
maintain satisfactory ambient tempera- 
tures. Front and rear heights of the 
penthouse roofs were made 8 and 6 feet, 
respectively. 

eparation of the motor and fan 
units was advantageous for reasons 
other “than protection of the motor 
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from moisture and heat. By being in a 
separate room the motor and the V-belt 
drive that was used could be inspected 
and serviced easily and as often as 
needed. It is seldom necessary even to 
shut down the unit. 

One week each was required by two 
carpenters solely for the work of build- 
ing a single penthouse. 


2. When the penthouses were com- 
pleted, all mechanical and_ electrical 
equipment was installed. Fans were 
bolted to the frameworks ready for them, 
and motors were mounted on 6x6-in. 
yellow pine timbers bolted through the 
sill. Shafting and V-belt drives were in- 
stalled and lined up. Main switches and 
starters were placed on each motor-room 
wall and all wiring connections made to 
motor. A light was placed in ceiling of 
the motor room, with a switch near the 
doorway. Everything was done so that 
it would be necessary only 'to make out- 
side electrical connections when the 
penthouses were put in place. 


3. During this prefabrication of pent- 
houses, a 440-volt, 3-phase electrical 
line was run in conduit under the roof 
decking with outlets at each proposed 
opening according to plan. Likewise, 

















a 110-volt supply line for lighting was 
provided. Sufficient wire was pulled 
through the conduit and rolled up at 
each outlet for later connection to the 
penthouses. All was now in readiness 
for the shutdown period. 


4. Immediately at the start of the 
shutdown period, a gang of men dis- 
mantled and removed the old wood 
ventilating flue, partitions, and steel 
framework. The inside canopy was not 
touched, because it was still required 
for the new system. All:refuse was 
cleared from the site .ta¥ permit new 
construction. This job took about 24 
days out of the 7 available. 


5. Locations of penthouses were laid 
out along the 6-ft.-wide slit that re- 
mained in the roof. Center to center 
distances of penthouses were designed 
to increase, beginning at the front of 
the dryer section, to compensate for 
decrease in needed capacity as the dry- 
ing operation progressed. The center of 
first penthouse was placed 20 feet from 
the beginning, the next two houses were 
placed on 24-ft. centers, and the fourth 
on 32-ft. center distance. 

After laying out the penthouse loca- 
tions, the intermediate roof deck to 








INLET 


, 


' Rear view of penthouse shows how motor room is ventilated by natural 
draft through inlet at bottom and protected outlet at top. Louvered open- 


ings were added later to improve ambient temperature 
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cover the slit openings between the 
penthouses was laid. The 3x10-in, 
planking used for this purpose had been 
chemically treated to prevent decay, 
Upon completion of these intermediate 
decks, a flat wood curb was built around 
the opening for each penthouse, be- 
cause of the sloping roof. Each curb 
was carefully laid out, squared, and 
leveled to match the outside and inter- 
mediate sills of the penthouse base. 


6. By means of large pipe rollers 
under its base, each penthouse was 
rolled into place, with the fan outlet 
facing the side opposite the warehouse 
wall. Beams of proper height were laid 
on the roof so that the house could be 
rolled right onto the curb. Rollers were 
removed, and the base was bolted down 
in four places. It took four men two 
days to place all the houses. 


7. Roofing paper was then laid on 
new decking to match existing roof, 
and curbs of the penthouses were 
flashed. Application of roof tar and 
gravel followed. 

8. Two holes were drilled through 
the roof decking for extending conduit 
from each penthouse down to waiting 
power and light outlets. The rolled-up 
wiring was pulled through, terminal 
connections were made at both ends, 
and everything was in readiness to throw 
the switch for operation. 


The job of installing the mechanical 
ventilation system was completed within 
the allotted shutdown week. A few 
minor improvements were subsequently 
added, such as the louvered openings 
in motor rooms as already mentioned. 
Cage guards were also placed at fan out- 
lets so that the grease nipple at the out- 
side of each fan bearing could be 
lubricated with complete safety. 

It may be desirable at some future 
date to insulate the motor room to in- 
sure trouble-free operation in cold 
weather. Prolonged operation will de- 
termine its necessity. Likewise, the in- 
sulation of the inside of the fan room 
with heat- and moisture-resistant mate- 
tial, which was not included in the 
original specifications because it was not 
obtainable, may add considerably to the 
life of the penthouse. 

The operation of the mechanical 
ventilation system has produced the de- 
sired results. The primary objectives 
have been accomplished, moreover, at 
a total cost approximately two-thirds of 
that estimated for reproduction of the 
original gravity-vent system. No figures 
will be available on the maintenance 
costs for some time to come, but already 
there is every indication and evidence of 
a drastic reduction. 
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Conditioning Coolants 
in a Centralized Sump 


CARL BRANDQUIST, Chief Operating Engineer, Mills Industries, Inc., Chicago 


By INSTALLING a large water-cooled 
centralized coolant sump and circulating 
system for each of two banks of 12 auto- 
matic screw machines in the machining 
department in plant No. 2 of Mills In- 
dustries, Chicago, it is now possible to 
keep these machines constantly supplied 
with a cool and clean coolant. In ad- 
dition, the job of cleansing this coolant 
and supplying make-up coolant to each 
machine has been simplified. 

The following indirect but important 
benefits have also been obtained: 


1. Elimination of dermatitis caused 
by dirty coolant. 


2. Saving in tools because of reduced 
wear under cooler operation. 


3. Better quality work while main- 
taining highest production rate. 


Before the construction of the cen- 
tralized sump system, the coolant sys- 
tem of each automatic screw machine 
was operated as a self-contained unit in 
the manner for which it was designed. 
Each machine contained in its base a 
coolant reservoir of about 2-bbl. 
capacity, which at the time was con- 
sidered to be more than sufficient for 
requirements, 

These requirements, however, did not 
anticipate the swift technological im- 
provements that resulted from the war 
demands for higher production. Cutting 
speeds were onhedie increased as new 
and improved tools were developed. 
New alloys were specified for the prod- 
uct. Added to this, machines often had 
to operate around the clock, 7 days a 
week, all of which contributed to the 
development of undesirably high cool- 
ant temperatures. 

These higher temperatures made it 
necessary to machine at lower speeds 
and thus be satisfied with limited pro- 
duction in order to obtain good work. 
Also, at these temperatures harmful 
getms multiplied in the coolant, lead- 
ing to frequent cases of skin infection. 
Moreover, under the effects of heat the 
quality of the coolant deteriorated more 
tapidly, invoking the problem of more 
frequent servicing of machine reservoirs. 

In the construction of the centralized 
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Dirty coolant from a bank of screw machines flows in floor trench (com- 








ing in at right) into centralized sump for cooling and cleaning. Protective 
wire-screen covering has been removed. Note trough arrangement for 
even distribution of coolant, and water cooling coils at bottom 


coolant system developed to relieve 
these defects, only minor changes had to 
be made on the screw machines. As 
originally designed, each self-contained 
system consisted merely of a large reser- 
voir to hold the coolant, a motor-driven 
rotary pump located under the level of 
the coolant in the far end of the reser- 
voir to force the circulation of the cool- 
ant through overhead piping onto the 
cutting tool, and proper baffles and 
drains to insure return of the sprayed 
coolant back into the reservoir. This 
set-up was undisturbed in the new plan. 

The only change made to each ma- 
chine involved the addition of an in- 
coming 1-in. feed line and a 2-in. over- 


flow line. These lines required two out- . 


lets of these sizes to be welded to each 
machine reservoir. The new feed line 
was located above the full-capacity level 
of the reservoir, close to the pump in- 
take, and was equipped with a globe 
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regulating valve. The new overflow line 
was located exactly at the full-capacity 
level, at the opposite end of the 
reservoir, so that it would auto- 
matically drain off the hotter oil and 
maintain a constant level of coolant. 

Both the feed line and overflow line 
from each of the 12 screw machines 
were manifolded to two main lines ex- 
tending to a centralized sump built in 
the floor at one end of the row formed 
by each group of machines. The dis- 
tance from the machine farthest from 
the sump to the sump is about 75 feet. 

The main feed line is made of 2-in. 
pipe, with 2x2x]-in. tees spaced at each 
machine for runs up to each machine 
outlet. For one bank of machines, the 
main feed line was embedded in the 
floor; for the other bank it was kept 
just above the floor alongside a conveyor 
that parallels the installation. 

The main overflow line for returning 
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the hot, dirty coolant to the sump con- 
sists of a concrete trench, 8 inches deep 
and 12 inches wide, covered with flush- 
type steel floor plates. Overflow pipes 
from the machine reservoirs drain into 
the trench. The trench slopes gradually 
toward the sump, affording gravity drain- 
age all the way from the machine reser- 
voir into the sump. 

The centralized sump was con- 
structed of concrete, with a smooth 
non-porous finish all over its interior 
surface. The sump is 6 feet deep below 
the floor level, 4 feet wide, and 12 feet 
long. It is protected with a guard rail, 
because it is covered only with a screen 
of hardware cloth, instead of floor 
plates, to allow some of the heat of the 
coolant to rise. 

Hot coolant from the main overflow 
trench is brought into the sump by a 
U-shaped trough projecting overhead to 
the middle of the sump, where it flows 
into a similar trough running at right 
angles to it for the entire length of the 
sump. The latter trough has numerous 
short spouts along its length, which dis- 
tribute the flowing oil fairly evenly 





Other end of sump. Centrifugal purifier removes suspended steel parti- 


over the entire horizontal surface of the 
sump. A removable wire screen below 
the trough outlet helps break up the 
flow into even finer streams. In this 
way much of the heat of the coolant is 
dissipated into the air, and larger chip 
particles are removed by the screen and 
not carried to the sump bottom. 

Further cooling of the hot coolant is 
obtained by an installation of piping 
near the bottom of the sump for circula- 
tion of cold water from the regular 
city supply. This installation consists 
of a continuous length of 2-in. gal- 
vanized pipe made up with screwed- 
joint return bends so as to cover the 
entire sump area. The pipe coil rests 
on angle irons about 10 inches from the 
sump bottom. 

This same piping is used to sterilize 
the coolant, by valve arrangements and 
connections for passing low-pressure 
steam (5-10 pounds gage) through the 
coil. Regularly once a week, after the 
sludge and chips have been cleaned out 
of the sump, the coolant is heated by 
the steam coil to a sterilizing tempera- 
ture for several hours. After the sterili- 











cles and dirt: adjacent pit contains a pump for recirculating the clean 
coolant through piping back to the screw machines 
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zation process, the coolant is rapidly 
cooled to normal temperature by the 
resumption of cold water circulation 
through the pipe coil. 

More recently a centrifugal purifier 
was added to this installation to help te. 
store the quality of the coolant. This 
purifier is run continuously to eliminate 
minute suspended particles of steel and 
floor dust which were not being ex. 
tracted by the other method, and which 
were causing cutting tool abrasions. 

The intake pipe to the purifier js 
located approximately 4 inches from the 
bottom of the sump. Coolant is pumped 
through a centrifugal pump into the 
purifier and returned to the top of the 
pit at a rate which clarifies the entire 
pit capacity at least every 2 hours. Re- 
moving the fine abrasive qualities of the 
coolant has increased tool life, and made 
it less irritating to sensitive skins. 

The return of cool, clean coolant 
from the sump through the 2-in. feed- 
line to each machine is accomplished 
by a motor-driven centrifugal pump, 
which is located in a small pit imme- 
diately adjacent to the sump. A 5-hp. 
pump, rated at 90 g.p.m., was available 
when these sumps were built, and does 
the work satisfactorily. The point at 
which the pump inlet takes off the 
coolant from the sump is 12 inches from 
the sump bottom. 


Easy Transfer 


For added convenience, the sumps 
for each of the two banks of machines 
are interconnected, and also are directly 
connected by pipeline to an under 
ground tank for storage of new coolant, 
located in the company’s boiler room 
some 150 feet away. This arrangement 
makes possible the easy transfer of 
coolant from one sump to another, or 
the addition of make-up. coolant from 
the main supply when needed. 

The over-all effectiveness of the cool- 
ing installation is revealed by the fact 
that the machine operators notice when 
the coolant stops feeding from the cen- 
tralized sump for as little as 10 min- 
utes. They can sense the increase in 
coolant temperature during that short 
interval of time, and can see its effect 
on their work. Although such inter- 
ruption of coolant flow is equivalent to 
a return to the original condition of a 
self-contained machine unit, such con- 
dition is no longer considered accepta- 
ble. Whereas the coolant temperature 
used to rise to as high as 150 to 160 
deg. F., it is now maintained by this 
system at an average of 70 to 80 deg. F. 
It has been found that the improvement 
in product quality and production made 
possible by this temperature difference, 
not to mention tool savings, has made 
this project worth while. 
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Accessible A.C. Power for 
Low-Voltage Equipment 


W. E. SCOTT, Plant Engineer, Jersey City, N. J., Plant, Continental Can Company, Inc. 


Wuen 17s. 110-vortr lighting panel- 
boards were becoming overloaded sev- 
eral years ago by a gradually increasing 
demand for low-voltage power supply, 
the Jersey City, N. J., plant of Con- 
tinental Can Company faced the prob- 
lem of relieving this condition. It also 
had to find a solution that would be 
adaptable both to periodic changes in 
machine layout and to an increased use 
of the equipment that required low- 
voltage service. 

The growth in demand for a 110-volt 
supply was caused primarily by the grad- 
ual development and application of 
low-voltage equipment for use on pro- 
duction machinery which itself was pow- 
ered from a 440-volt, 3-phase, 60-cycle 
supply. The low-voltage equipment, 
consisting of fractional-horsepower mo- 
tors, electronic controls, magnetic con- 
trols, and local lighting, was mounted 
on whatever production machine it 
served, with an average of three separate 
controls for one machine. 

A group of these controls was fed by 
a single circuit from the nearest 110- 
volt lighting panel board. Often a single 
production line required three or more 
long lines of conduit leading from vari- 
ous points in the production line to the 
same panelboard which was located 
some distance away. 





Effective plant maintenance 
lowers unit product cost 





Eventually the lighting panelboards, 
which were not originally expected to 
provide this additional capacity, became 
overloaded. Furthermore, the work load 
of the maintenance department was in- 
creased by frequent calls for replace- 
ment of fuses and by demands for tfe- 
pair of burned out fuse-clips and 
switches. These repairs in turn caused 
annoying delays in production. Panel- 
board repairs therefore had to be sched- 
uled as much as possible during non- 
operating hours, involving premium 
overtime. 

Two alternative solutions. were con- 
sidered for improvement. The load on 
the existing panelboards could be re- 
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lieved, for instance, by the installation 
of more panelboards. Under this plan 
subsidiary panels and cutouts could be 
placed somewhat nearer the centers of 
demand. These centers, however, were 
constantly shifting because of the peri- 
odic changes in machine layout. At 
best, therefore, this plan promised ade- 
quate capacity for 110-volt supply, but 
retained many undesirable features of 
the existing arrangement. 

The alternate solution, which was 
adopted, in addition to being practic- 
ally unaffected by changes in layout, 
also provided other highly favorable ad- 
vantages. This solution involved the in- 
stallation of small air-cooled trans- 
formers in the immediate areas of 440- 
volt power supply, from which 110-volt 
circuits could be taken. 

These transformers were purchased 
already enclosed in suitable cabinets, 
with necessary cutouts and fuse blocks, 





Electronic and magnetic controls, 
as well as local and trouble lights, 
obtain their 110-volt a.c. supply 


from 440-volt power circuits 
through air-cooled transformers 
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and were mounted either on single ma- 
chines or on columns adjacent to pro- 
duction lines. In either case, a change 
in machine layout no longer involved 
costly relocation of long runs of 110- 
volt conduit. Wiring of the power cir- 
cuits automatically took care of the 
low-voltage requirements, with resultant 
savings in labor and material. 

There were other advantages. Appear- 
ance of the’ plant, which is of rein- 
forced-concrete multi-story construction, 
was improved by the elimination of 
much of the overhead 110-volt conduit. 
Another advantage was the elimination 
of machine stoppages whenever the 110- 
volt supply failed, without interruption 
of the 440-volt power service. Mishaps 
in the lighting panelboards no longer 
halt production. 

To illustrate the advantages that have 
arisen from the use of the 440/110-volt 
transformers, on one typical machine 
that formerly required about 60 feet of 
110-volt conduit to the nearest lighting 
panelboard, there is now only a 5-ft. 
length of conduit from the transformer 
location on the machine to its own 
440-volt power supply. The transformer 
and conduit are permanently mounted 
on the machine and will not require any 
change when the machine is moved. 


Little Upkeep Needed 


The transformers used for this pur- 
pose vary in size from 500-va. capacity 
for single machines to 5-kva. capacity 
for a single production line. Once in- 
stalled, they ~ required only negligi- 
ble maintenance. By placing them in 
accessible locations, additional service 
connections can easily be made. 

The inclusion of plug-in receptacles 
in the transformer casing to accommo- 
date extension cords for electrical tools 
and lights has been of added value to 
the maintenance mechanics when re- 
pairing or overhauling a machine. Re- 
ceptacles of the 3-prong grounded type 
are used. This extra feature eliminates 
the need for long extension cords drawn 
over the floors, thereby causing less in- 
terference with production and provid- 
ing greater safety through relief from a 
tripping hazard. 


151 









SELECTING A THERMOSTAT for a -par- 
ticular purpose may be compared with 
the selection of a motor or other elec- 
trical equipment. The requirements of 
the application and the capabilities of 
the equipment must be considered 
jointly if satisfactory service is to be 
obtained. Since a number of industrial 
thermostats are available, it is the pur- 
pose of this article to aid the prospec- 
tive user to select the proper type, and 
to install and maintain it properly. 

As the name implies, an industrial 
thermostat is one that has general ap- 
plication for controlling temperatures 
in industrial processes. An element that 
is responsive to temperature can be 
made to operate directly a damper or 
some similar means for automatically 
controlling the degree of heat. Today, 
however, the word thermostat com- 
monly means a device that opens or 
closes electric contacts as the result of 
a change in temperature. That con- 
notation will be used in this article. 

The four basic kinds of thermostats 
are as follows: 


1. The bimetal type, which employs 
the principal of different rates of ex- 
pansion of two metals welded together. 


2. The differential-expansion _ type, 
which employs two dissimilar metals. 
It differs from the bimetal type in that 
the two metals are not welded together. 
Instead, they are usually in the form of 
concentric cylinders. 


3. The liquid-filled type of bulb and 
bellows assembly. Operation depends 
on the extension or compression of a 
bellows as the result of the expansion 
or contraction of the liquid, caused by 
temperature changes. 


4. The vapor-pressure type of bulb 
and bellows assembly. This type makes 
use of the vapor pressure that every 
liquid exerts at any given temperature. 
Increasing the temperature increases the 
vapor pressure, thus extending the 
bellows. 


Schematic diagrams illustrating the 
method of operation of these types are 
shown in Figure 1. 

The following definitions will apply 
to the terms used in this article: 
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How to Select and 
Maintain Thermostats 


C. W. WOOD, Industrial Control Engineering Division, General Electric Company, Schenectady 
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Figure 1. The schematic diagrams above and on the facing page s} 
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Setting—the degree of temperature 
at which the thermostat opens the 
power circuit, Causes a warning signal 
to be given, or performs any of the 
many other functions of a switch. 


Range—the extent over which the 
temperature setting of the device can 
be adjusted; that is, the specification of 
the lowest and highest temperature. 


Differential—the difference in degrees 
between the temperature at which the 


Electrical 
contacts 







LIQUID-FILLED TYPE 


Electrical 
contacts 


VAPOR-PRESSURE TYPE 


contacts close and that at which they 
open, or vice versa. 


Each of the types of thermostats 
described before offers certain advan- 
tages; also, it has certain limitations. 
In general these advantages and limi- 
tations are: 


1. Bimetal. A thermostat with a bi- 
metal element usuflly has the advan- 
tage of being lowest in cost. Properly 
applied, this type of thermostat will 


Small bellows 


Large bulb 







nn al 


Heat 


Large bellows 


Small bulb 





Heat 


show the operating principles of the four basic types of thermostats 
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give consistent operational results. A 
very low differential can be maintained 
if slow make-and-break contacts are em- 
ployed. This feature, however, neces- 
sarily limits the current-carrying capacity 
of the contacts because of the arcing 
that occurs on opening the circuit. If 
snap-action contacts are applied to this 
type, the differential is increased ma- 
terially because of the power necessary 
to actuate the contact mechanism. 

This thermostat has the added dis- 
advantage that, unless a complicated 
lever mechanism is used, the electrical 
contacts must be located near the bi- 
metal element. Hence, where high 
temperatures are being controlled, spe- 
cial care must be used to protect the 
connected wires from the high tempera- 
ture, or wire suitable for this purpose 
must be used. 

Bimetal thermostats can be divided 
into two classes, depending on the form 
of the bimetal used. In one, the element 
is a cantilever strip, one end being 
fastened and the other movable. This 
type is not capable of standing vibra- 
tion. In the other type, the bimetal is in 
the form of a helix, and will withstand 
vibration very well if the contact mech- 
anism has balanced construction. 


2. Differential-expansion. This ther- 
mostat is similar to the bimetal type in 
its theory of operation, has the same 
advantages and disadvantages. Because 
of the minute movement obtained as 
the result of temperature changes, this 
type of thermostat almost always em- 
ploys slow make-and-break contacts. It 
withstands vibration and shock well. 

These two thermostats are not ex- 
tensively used as general-purpose ther- 
mostats in industry. Their chief appli- 
cation is for controlling home appli- 
ances, motor overloads, and special ap- 
plications such as laboratory heating 
equipment. 


3. Liquid-filled. A thermostat that 
has several features which make it de- 
sirable for general-purpose use in in- 
dustry. It can be built to withstand 
rough service conditions. Snap-action 
contacts can be used with this thermo- 
stat because the force developed by the 
expanding liquid is very great, and a 
system of levers can be used to reduce 
the differential to a satisfactory value. 
It has the further advantage that the 
bulb, which is the temperature-sensitive 
element, can be separated from the con- 
tact mechanism by several feet. The 
two are connected only by a small capil- 
iary tube usually % inch in diameter. 
This makes for ease of installation and 
maintenance. 

The chief disadvantage of this type 
is the fact that the bellows is subject 
to damage if the maximum tempera- 
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Figure 2. Temperatures in a thermostatically controlled system are analogous to the liquid level in these vats 
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ture is exceeded. The maximum tem- -is it desirable to change the adjustment 


perature usually is limited to 25 to 50 
deg. F. above the highest adjusting 
range temperature on the nameplate. 


“ 4. Vapor-pressure. Thermostat in- 
corporates a bulb and bellows but, as 
mentioned previously, the principle of 
operation is different from that of the 
liquid-filled type. The same advantage 
of separating the bulb from the contact 
mechanism applies here. Generally 
speaking, the bulb size can be made 
smaller, consequently the rate of re- 
sponse is somewhat faster. In certain 
applications, the over-temperature limit 
can be made much greater than that 
of the liquid-filled type. One disadvan- 
tage, however, is that the range of ad- 
justment is quite limited. 


Bimetal, liquid-filled, and vapor- 
pressure thermostats sometimes employ 
a glass-enclosed mercury contact rather 
tham silver contact points. Such ther- 
mostats have the advantage that the 
d.c. rating can be made almost as high 
as the a.c. rating. Also, the contact 
has a very long life. One obvious 
disadvantage, however, is that the cali- 
bration will be changed if the device 
gets slightly out of alignment with the 
vertical. 

The factors to be considered when 
selecting a thermostat are: 


1. Range. Over how many degrees 
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of the setting? If the range is not more 
than 20 or 25 deg. F. any of the ther- 
mostats previously discussed can be 
used. However, if the desired range is 
greater, a vapor-pressure type thermostat 
as it is now designed cannot be used. 


2. Differential. What ‘is the most 
practical differential? In considering this 
question, keep in mind the fact that 
it is just as undersirable, in certain in- 
stances, to install a thermostat with too 
small a differential as one with too large 
a differential. A very small temperature 
variation between the On and Off set- 
tings will result in frequent operation 
of the thermostat, thus reducing the life 
of its contacts and of the equipment 
that it controls. 


3. Over-temperature. The tempera- 
ture above the adjusting range to which 
the thermostat will be subjected is 
important. The usual application re- 
quires the thermostat to shut off the 
heating element, and thus it ends to 
limit its own maximum temperature. 
However, the temperature may still rise 
above this point and damage the ther- 
mostat, because of the inherent thermal 
characteristics of the entire system. This 
condition is described later in this 
article. 

The thermostat may be used of 
course for some applications where it 
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does not tend to limit its own tempera- 
ture. In such instances, it is doubly 
important to be sure to check the maxi- 
mum temperature. 


4. Contact rating. Like any other 
electrical control device, the contact 
rating must be considered if the best 
life and operating conditions are to be 
attained. 


5. Vibration requirements. Is the 
thermostat to be installed where it will 
be subjected to vibration? If so, it 
must be of such construction that 
vibration will not interfere with its 
operation. 


6. Speed of response. Speed of re- 
sponse enters into the selection of a 
thermostat because it is always desirable 
to have the fastest response available. 
This feature assures that the thermostat 
will not give false indication because of 
thermal lag. 


7. Corrosive effect of the controlled 
substance on the thermostat. This 
item must always be considered, espe- 
cially when the bulb and capillary tube 
of a liquid-filled or vapor-pressure ther- 
mostat are submerged in the liquid be- 
ing controlled. For example, it would 
be folly to submerge a copper bulb 
and capillary tube in a bath of acid 
that attacks copper. 


Regardless of the type of thermostat 
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employed, it will have a definite time 
lag in operation because of the fact that 
it takes time for heat to flow. The 
speed of response must be considered 
both in purchasing a thermostat and in 
installing it. ‘It is advantageous to pur- 
chase the thermostat that has the fast- 
est rate of response, and it will certainly 
be helpful to consider the method of 
installation, and if possible the heat 
source, in order to obtain the optimum 
conditions of heat transfer. 

Figure 2 illustrates a helpful analogy 
between the temperature variation in a 
thermostatically controlled system and 
the variation of liquid level in three 
vats. In this analogy the following re- 
lations are used: 


1. Liquid level is proportional to 
temperature. 


2. Liquid capacity of any vat is pro- 
portional to heat capacity. 


3. Vat A represents the walls of the 
container that surround the controlled 
substance. 


4. Vat B represents the controlled 
substance itself. 


5. Vat C represents the temperature- 
sensitive element of the thermostat. 


6. The flow through bleeder pipe D 
represents the rate at which the con- 
tainer loses heat to the surroundings. 


7. Flow through connecting pipe E 
represents the rate at which heat passes 
from the walls of the container to the 
controlled substance, or vice versa. 


8. Flow through connecting pipe F 
represents the rate at which heat passes 
from the controlled substance to the 
thermostat or vice versa. 


9. Flow through the input pipe, 
which is turned on and off by means 
of valve M, represents the heat input. 


For this analogy it is assumed that 
the heater is outside the container, so 
that heat is transmitted to the con- 
trolled substance only by passing 
through the walls of the container, 
which completely surrounds the con- 
trolled substance. Therefore heat can 
be lost only from the walls of the con- 
tainer to the surroundings. 

The liquid level is controlled auto- 
matically by opening valve M when 
the level in vat C falls to the point 
labeled On, and by closing it when the 
level has risen to the point labeled Off. 
The level of vat B is the most impor- 
tant, of course, because it represents 
the actual temperature of the substance 
controlled. In Figure 3 is shown a rep- 
resentative graph of time versus liquid 
level (or temperature) for vat B (or 
the controlled substance). 

Assume that the level of all three 
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vats is low, valve M is open, and liquid 
is flowing into vat A. Since bleeder 
pipe D and connecting pipe E are small 
in comparison with the inlet pipe and 
offer resistance to flow, the liquid level 
of vat A will rise. Liquid will flow 
through E into vat B, but the level of 
B will not be so high as in A while 
this is going on, because liquid is flow- 
ing into A faster than it is running out. 

Similarly, the level in vat C will be 
lower than that in vat B because con- 
necting pipe F necessarily has some re- 
sistance to flow. By the time that the 
level in vat C has reached the Off point 
and closed valve M, the level of vat 


’ B is somewhat higher, and the level of 


vat A is still higher. This point is 
shown in Figure 2 by the upper solid 
line. In Figure 3 the level of vat B at 
this instant is indicated by point 1. 
With no more liquid flowing into 
vat A, the level will immediately start 
to go down. However, liquid will not 
only escape from bleeder pipe D, but 
will also run through E into vat B in 
order to equalize the levels. This will 
result in a further overshoot of the level 
of vat B above the Off level. Of course, 
the level of vat C will follow along and 
rise above the Off point. The tendency 





for the liquid levels of the three vats to 
equalize may never actually be realized, 
however, because liquid is continuously 
escaping from bleeder pipe D. This 
condition is shown by the upper dotted 
line in Figure 2. For vat B the highest 
level is marked by point 2 in Figure 3. 

The reverse effect will now take 
place. The level of vat A will continue 
to go down because liquid is still run- 
ning out of bleeder pipe D and it will 
ga down faster than that of vat B since 
there is always resistance to flow in pipe 
E. Similarly, vat B will go down faster 
than vat C. 

In most cases, the difference in liquid 
levels of the three vats in this direction 
will not be so great as when they are 
rising. Nevertheless, the level of vat A 
will be below that of B, and B will be 
below that of C when it reaches the On 
level and opens valve M. This condi- 
tion is shown in Figure 2 by the lower 
solid line, while point 3 in Figure 3 
shows the liquid level of vat B. 

The same leveling effect will again 
take place and the levels of vats B and 
C will fall further before they again 
start to rise as indicated by the lower 
dotted line. The lowest level to which 
vat B falls is marked by point 4 in 


Here an industrial-type, liquid-filled thermostat controls the temperature 
of an electrically heated plating bath within close limits 
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Figure 3. A curve showing the variations with time of the liquid level in 
vat B, Figure 2, also represents the temperature of the material to be 
heated in a thermostatically controlled system 


Figure 3. The entire cycle will then be 
repeated. 

Substituting in this picture the actual 
units of the thermostatically controlled 
system as listed previously, a little study 
will show that control with the least 
overshoot and undershoot is obtained 
when: 


1. The rate of heat input is matched 
to the heat loss. If it is too much, 
severe overshoot will result. If it is too 
little, the cut-off temperature cannot 
even be reached. 


2. The rate of heat dissipation from 
the walls of the container is a mini- 
mum. This condition can be improved 
by insulating the container, by reducing 
its exposed area, or both. 


3. The resistance to heat flow from 
the walls of the container to the con- 
trolled substance is as low as possible. 
One way to reduce this factor is to agi- 
tate the controlled substance, although 
it is not always advisable, for various 
reasons. _ 

The consideration of heat flow from 
the container walls to the controlled 
medium can be largely eliminated by 
changing the location of the heat source. 
For example, by using an immersion 
heater in the controlled substance. 


4. The resistance to heat flow from 
the controlled substance to the tempera- 
ture-sensitive element of the thermostat 
is as low as possible. The more intimate 
the contact between the controlled sub- 
stance and the temperature-sensitive ele- 
ment, the lower this factor will be. It 
can also be improved by agitating the 
controlled medium. Part of the respon- 
sibility for making this factor small rests 
with the manufacturer of the thermo- 
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stat. In order that this requirement be 
met, the exposed area of the tempera- 
ture-sensitive element of the thermostat 
should be as large as practicable. 


5. The mass of the container walls is 
as small as possible. This means that the 
walls of the container should not be 
thick and massive, but rather as thin as 
practicable. This is not contradictory 
to requirement 2. The difference be- 
tween the two can be seen by again re- 
ferring to the liquid level analogy. 


6. The mass of the temperature-sensi- 
tive element of the thermostat is as 
small as possible. This is entirely the re- 
sponsibility of the thermostat manufac- 
turer. As previously mentioned, the bi- 
metal-type thermostat inherently gives a 
quick response to temperature changes, 
because the bimetal strip commonly 
complies with requirements 4 and 6. 
Design plays a very important part in 
making the various types of thermostats 
comply with this requirement. 

A pre-heater also can be used to im- 
prove the operating characteristics of a 
thermostatically controlled system. For 
satisfactory results, however, the size 
and location of the pre-heating element 
must be carefully determined. 

Never bend a bimetal strip while in- 
stalling, or at any other time. Bending 
imposes stresses that cause the metal to 
drift part way back to its original po- 
sition. This means that the calibration 
point will drift correspondingly. 

Bimetal and_ differential-expansion 
thermostats often are used to control 
the temperature inside a tank or pipe 
by strapping the thermostat on the out- 
side. See that the surface where the 
thermostat is to be mounted is clean. 
This is necessary to insure the fastest re- 
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sponse and thus prevent serious temper. 
ature overshoot. Dirt and scale always 
slow down the transfer of heat. 

Since thin sections of metal respond 
rather rapidly to changes in air tempera 
ture, it is advisable to mount bimetal 
and differential-expansion type thermo. 
stats so that they will not be exposed to 
circulating air, unless the specific appli- 
cation is to regulate air temperature. 

One precaution to be strictly ob 
served in the installation and mainte. 
nance of liquid-filled and be pre 
thermostats is that the capillary tubing 
must not be kinked. In addition, take 
care not to dent the bulb, although this 
is not so serious if the thermostat is of 
the vapor-pressure type. Denting the 
bulb of a fiquid-filled thermostat, how- 
ever, will change the calibration. 

If a bulb and bellows type thermostat 
is to be mounted where vibration is 
present, the bulb and capillary tubing 
must be fastened so that they will not 
vibrate. Otherwise failure will occur in 
a short time because of fatigue of the 
vibrating part. This does not mean that 
the entire assembly cannot vibrate as a 
whole, but one part must not vibrate in 
relation to another part. 

Where the bulb of a bulb and bel- 
lows type thermostat is placed in a 
liquid, it is advisable to examine it for 
possible corrosion one or two weeks 
after installation. This simple precau- 
tion may prevent a failure at a later 
time. If corrosion is evident, it can be 
arrested by placing around the bulb a 
shield which is not affected. 

A precaution that applies to the ex- 
panding metal and bulb and bellows 
types of thermostat is that they should 
be mounted so that the temperature- 
sensitive element is not exposed to 
direct sunlight or other extraneous 
source of radiant heat. The heat of the 
sum is enough to change the calibration. 

If possible, place the temperature- 
sensitive element directly in the sub- 
stance being controlled. Also, consider 
the location in the controlled medium 
at which the element is placed. It 
should be at the point where the tem- 
perature is of greatest importance. For 
example, if a thermostat is to be used to 
control the temperature of a vat of 
liquid that is drawn off by a spigot, 
place the thermostat bulb in the liquid 
and close to the spigot. 

Care must also be used in wiring not 
to damage the contacts or contact 
mechanism. Carelessness in this respect 
may result in failure to operate at the 
correct temperature, or operate at all. 

A periodic inspection of the contact 
tips is desirable. At the same time, 
tighten the terminal connections, in- 
spect the thermostat throughout for 
loose screws and nuts, and clean the 
mechanism carefully with a small brush. 
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MAINTENANCE SHORTS 





Readers ore invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary maintenance accomplishments. Accepted articles will be paid fo; 














Spot Location by 
Pairing Aisle Numbers 


To facilitate maintenance and repair work, 
porcelain number plates have been mounted 
on aisle columns in the plant of The Cin- 
cinnati Milling Machine Company. Each 
bay has both north-and-south and east-and- 
west numbers. Designation of a location is 
by two numbers, the north-and-south num- 
ber first, the east-and-west number second. 
If the floor is other than the first, the 
number of floor precedes the other numbers, 
thus: 2-40-03. 

Illustrated by halftone is a north and 
south aisle. The linecut shows a corner 
of the plant with both north-and-south and 
east-and-west numbers. 


Automatic Device Keeps 
Conveyor Lubricated 


R. A. SHAW, Detroit 


When irregularity of needed daily greas- 
ing by hand led to excessive wear of the 
guides of a 60-ft. washer type conveyor, 
we built a device to do the job automatically. 
Grease was necessary because bearing oil 
carbonized parts within the washer. 

As shown in sketch, we used an 8-in. 
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wheel to pick up grease from a pan, and 
to transfer it to a 12-in. buffing wheel. The 
latter applied the grease by rolling contact 
with the crosswise traveling steel blocks 
which had been wearing the guides. 

It is necessary to fill the grease pan 
only once a week. Adjustment screws on 
the wheels make it possible to regulate the 
amount of lubricant applied. 


Table for Cleaning 
and Washing Motors 


N. H. GOLDSWORTHY, Chicago 
Rugged table for making easier the job of 
cleaning and washing motors and machine 
parts, is of welded construction. 

As shown by the accompanying detailed 
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“GENERALIFT” PALLETS 


Millions of pallets were used by 
the armed forces. They saved from 
50% to 90% in materials han- 
dling. We are now in full produc- 
tion of pallets for all industry. 
Our engineers will design a pallet 
best suited te your specific needs. 
Write today for free Pallet Book. 











General Nailed Box 


“Tau to the “Jurtle for 


another good example of real 
“Part of the Prdduct” protection. 
GENERAL Engineered Shipping 
Containers are also designed spe- 
cially for the product. There are 
many advantages that are im- 
portant to you... and to the profit 
side of your production picture. 

They're compact—no space is 
wasted. More GENERAL boxes 
to the load or box car. They’re 
light, yet extra strong—no weight 
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is wasted. GENERAL containers 
are easier to handle, more eco- 
nomical to ship. They're quickly 
and easily assembled. 

Furthermore, the GENERAL 
Engineered Shipping Container 
and the product come down the 
conveyor line together —as a unit. 
Result: increased production, re- 
duced man-hour costs. 


We will be glad to help you 
too with your packing problems. 
Write today for more information. 


Write today for your 
free copy of booklet on 
GENERAL'S" Part of the 
Product” Plan. 


ENGINEERED SHIPPING CONTAINERS 


GENERAL sox company 


GENERAL OFFICES: 504 North Dearborn St., Chicago 10, Ill. 
DISTRICT OFFICES AND PLANTS: Brooklyn, Cincinnati, Detroit, 
East St. Louis, Kansas City, Louisville, Milwaukee, 

New Orleans, Sheboygan, Winchendon. 

Continental Box Company, Inc.: Houston, Dallas. 
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views, it consists of a square frame of 
angle iron mounted on four corner leg- 
supports of pipe, properly braced at the 
lower extremities. A sloping drain pan 
that fits into the square frame has a center 
pipe outlet for recovering the used cleaning 
fluid in a pail below. The flat screen that 
acts as the table surface is reinforced by 
tack-welding it to the supporting cross-bars. 
This screen may be made of No. 11 to 13 
gage hardware cloth, perforated metal, or 
expanded metal. 

Although not shown, splash shields can 
be readily applied to three sides of this 
table, or it can be provided with partially 
or completely enclosed exhaust hood. This 
table will accommodate motors up to 10 
horsepower, and will safely handle a load of 
1200 pounds. 


Spacers Simplify 
Bushing Installation 


THOMAS QUIGLEY, Youngstown, Ohio 


Angle-iron spacers cut to the proper length 
provided a simple means of correctly locat- 
ing two brass bushings that had to be 
shrunk on a steel shaft. They can, of course, 
be used with equal effectiveness when col- 
lars, couplings, gears, or other parts have to 
be shrunk on shafts. 

The sketch shows how we have been 
using spacers to speed up the installation 
and increase the accuracy of spotting the 
brass rings referred to before. Spacer A is 
put on first and wired to the shaft, after 
which bushing 1 is driven up against it. 
Then spacer B is put on, wired in place, 
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and bushing 2 is forced against it. Both 
bushings are exactly where they are wanted, 
and we are spared the bother of taking 
measurements and shifting the bushings 
until they are correctly located. 


Filter Bags Save 


Coolant and Labor 


RALPH MORIN, Maintenance Supervisor, 
Boston Gear Works, Inc., North Quincy, 
Mass. 


In this plant nine hole-grinding machines 
equipped with sediment tanks are in opera- 
tion. These tanks formerly had to be 
cleaned out once and sometimes twice a 
week, depending on the nature of the work. 
The cleaning procedure was as follows: The 
old solution was pumped out and discarded; 


the sludge was shoveled out; then the in- 
side of the tank was wiped clean and new 
solution was added. At best this job was a 
disagreeable one that took considerable 
time. 

In order to eliminate some of this work a 
rim was put on the end of the pipe that 
drains solution from the machine to the 
tank. This rim was formed by wrapping 
around and fastening a piece of 4x4-in. iron 
on the end of the pipe. A fine burlap filter 
bag was then tied over the end of the pipe. 
These bags have a 19-in. opening and are 
16 inches deep. Their purpose is to collect 
as much of the sediment as possible. The 
bags are changed and washed by turning 
them inside out and agitating them in a 
caustic soda solution twice a week. This 
operation takes only a few minutes and 
the bags can be used over and over again. 

Now the solution in each machine is 
changed monthly, therefore we are using 
only one-fourth as much coolant. 
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TUBE-TURN 
WELDING FITTINGS 


PING arrangements such as this special header 
call for the design of Tube-Turn welding fittings. 
Long radius and short radius . . . light weight to 
extra heavy . . . 45°, 90°, 180° or odd angles when 
necessary . . . all help tosimplify modern piping design. 
Close inspection insures that all Tube-Turn fit- 
tings of the same part number are identical in all 
dimensions. Tube-Turn welding fittings are available 
in sizes ranging from one-half inch to 30 inches. Uni- 
form wall thickness, smooth inner wall and fine grain 
structure are plus features of the Tube Turns line. 


Consult your favorite piping authority and see 
your Tube Turns distributor. For more information 
on the superiority of Tube Turns’ exclusive manu- 
facturing methods and data on successful installa- 
tions in many industries, write for Catalog 111. 


Selected Tube Turns Distributors in every principal city are ready 
to serve you from their complete stocks. 


TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch Offices: New York, 
Washington, D. C., Philadelphia, Pittsburgh, Cleveland, Detroit, Chicago, 
Houston, San Francisco, Seattle, Los Angeles. 


TUBE -TURN Welding Fittings and Flanges 


TRACE MARK 


PETROLEUM CHEMICAL 
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SHIPBUILDING EQUIPMENT 













The portable power tools in- 
troduced to you by Factory 
during the past 12 months are 
reviewed here to give you 


a quick one-year summary 








ANGLE DRILLS-—Line of flexible 
shaft angle drills includes both 18- and 
30-in. flexible shafts coupled to 45-, 
90-, or 360-deg. angle drills. Flexible 
shafts can be supplied for other angle 
drills, or with threaded spindle for direct 
use without angle drill. Shaft has 
piano wire stress-relieved core encased 
in oil-resistant rubber, and is fitted with 
oilless type bronze bearings. Drill heads 
are precision made with heavy-duty 
bevel gears and non-friction ball and 
needle bearings. Zephyr Manufacturing 
Company, Inglewood, Calif. (Figure 1) 


PAVING BREAKER — Nose-end §ar- 
rangement in self-contained portable 
gasoline hammer paving breaker has 
been redesigned to utilize the resiliency 
of a spring-too] retaining clip. This ar- 
rangement is said to provide easy spring 
action of the tool itself when used at 
maximum overtravel, to be a quick, 
easy method of changing tools used in 





Portable Power Tools 


the hammer, and to eliminate broken 
latches and nose castings caused by in- 
flexibility in retaining arrangement. ‘The 
Syntron Company, Homer City, Pa. 


PIPE SCRAPING TOOL — power- 
driven, for cutting, scraping, or polish- 
ing the inside of straight, curved, or 
fitted pipe and tubing, houses and drives 
4 inch by 100 feet of flexible steel shaft- 
ing. Flexible cable -automatically coils 
and uncoils as it is fed into and from 
container. Driving mechanism is a re- 
movable motor-driven head. For re- 
moving waste material or scale the flex- 
ible rod is equipped with elliptical- 
shaped spring steel cutter heads. De- 
vice is used for maintaining open drain 
pipe cleaning water-tube boilers, and 
other process plant piping. The Spartan 
Tool Company Chicago. (Figure 2) 


SAW-and filing tool is driven by com- 
pressed air. Designed to simplify and 
speed up sawing and filing operations, 
the portable tool can be worked in 
awkward or cramped quarters, or from 
difficult positions. Adjustable barrel 
permits circular sawing in metals or 
woods, as well as dead-end, keyhole, or 
scroll work. Features fingertip speed 
and power control, and cutting stroke 
adjustment of from } to 1} inch. No 
gears, adaptors, or power take-off devices 
are used in construction. Air-Speed 
Tool Company, Los Angeles. (Figure 3) 
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SHEAR-—Lightweight portable No. 214 
Unishear cuts 14-gage hot-rolled steel] 
and other sheet materials in proportion, 
Blade motion feeds in the work so that 
little effort is required to cut straight 
lines, curves, angles, and notches accu- 
rately, without distortion of material, 
Blades can be removed for resharpen- 
ing and replacement. Duplex handle 
permits grip at position most con- 
venient for use. Features slide-operated 
switch in handle, full ball and roller 
bearing construction, alloy steel yoke, 
and universal motor. Stanley Electric 
Tools, Division of The Stanley Works, 
New Britain, Conn. (Figure 4) 


WRENCH-A }-in. capacity pneumatic 
impact wrench has straight-type grid 
and lever control. Said to deliver ample 
power for dependable, stall-proof op- 
eration, it is suited to assembly-line 
jobs of nut-setting and screwdriving. 
Torque control mechanism eliminates 
stretching or burning of threads. Cali- 
brated adjusting screw on side of motor 
enables operator to set bolt or nut to 
desired tension. Control is obtained 
primarily through construction of roller 
clutch impacting mechanism, which 
consists of anvil, hammer, and two 
cylindrical steel rollers. Motor proper 
is governor controlled, employing 6- 
bladed rotor mounted on precision ball 
bearings. Aro Equipment Corporation. 
Bryan, Ohio. (Figure 5) 
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“make a Pump? 


Well, there’s no law against it—except perhaps the 
“law of survival.” It’s a question of what kind 
of pump you want—and how good you want it to } 
if you want a pump that will squeeze the last 
fraction of a cent in value out of the monthly 
power bill, that is designed to the very limits 
of hydraulic knowledge—built with the fine tog 
and complete facilities that such precision desi 
requires—you'll want a Fairbanks-Morse pump 


WHEN YOU BUY a Fairbanks-Morse, Pomona or 
Westco pump, you get a design which is the result of 
accumulated years of research in not only our own labora- 
tories but those of the universities’ scientists 


whom we have retained! 


Westco pumps: precision-built 


broad in application 


For all vertical 


—o,) 


turbine pump work—the Pomona line. 


THES DESIGN and unlimited manufacturing facilities 


which only the largest pump manufacturers can offer you, 


e 


ME ae ee 


combine to give yOu PUMDs superior In 


sertormance amd redia bility 


ANYONE CAN MAKE.A PUMP — perhaps! But for proved value, skilled 
service—regardiess of the type of pumping requirements or the amount 
of liquid to be moved—Fairbanks-Morse is an unquestioned leader. 


Call vour nearest Fairbanks-Morse distributor or branch office 


FAIRBANKS-MORSE 


A NAME WORTH REMEMBERING 


PUMP DIVISION 
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Heat Cost Comparison Chart 


THE NUMBER OF HEAT UNITS (B.t.u.) 
that can be purchased for 1 cent when 
using electrical energy, manufactured 
gas, natural gas, steam, or oil can be 
determined from this chart. 

Figures shown must be corrected for 
the efficiency of the heater. With elec- 
tricity the efficiency of conversion is 
considered to be 100 percent. A direct 


oil or gas air heater has an efficiency 
of 90 to 95 percent, while the indirect 
type has an efficiency of 60 to 80 per- 
cent. 

To use, assume, for example, electricity 
at 2 cents per kilowatt-hour. Locate line 
opposite 2 cents on right-hand side of 
chart. Follow this horizontal line to the 
left until it intersects “Electricity” curve, 


then follow vertically wpward to top line 
readimg, 1.6, or 1600) B.t.w’s for 1 cent. 
For oul, use the same right-hand figures 
for cemts per gallon. For natural or 
manufactured gases, use the figures at 
the left-hand side of the chart for 
cents per cubic feet, and! corresponding 
curves to determine the B.t.u’s that can 
be purchased for I cent. 


THOUSAND 8B.T.U.'S FOR ONE CENT 
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Prepared by J. O. Ross Engineering Corporation, New York 
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THE 


EDERA 
INDICATING MICROMETER 


-..Has Many Advantages 
Over Usual Type Micrometers 


This new Federal Indicating Micrometer combines the precision of 

the Dial Indicator for uniformity of contact pressure and for use 

as a comparator, with the accuracy of the micrometer thread for 

measuring. 

You do not need the skill of a toolmaker to operate it accurately. 
| 


USED AS A MICROMETER — spindle is brought 
into contact until Indicator reads “O”. It takes the place of a complete set of “go and no-go” gages, be- 


The Dial Indicator insures uniform contact pressure. 


cause you can set it to the required size, clamp it in that position, 


and gage your batch of workpieces. 
Anvil is retractable. Both contacts are Tungsten Carbide tipped. 


It is light, easy to handle, and much easier to read. 


Write for descriptive folder to — 


FEDERAL PRODUCTS 
CORPORATION 


USED AS A GAGE — push button retracts anvil 
1144 EDDY ST., PROVIDENCE 1, R. I. 


and «dimension is checked on dial. 
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IN ENGINEERING worK it is frequently necessary, or 
desirable, to express the value of the different electrical, 
mechanical, and heat units that are in common use in 


Equivalent Values of Electrical, 
Mechanical, and Heat Units 


terms of their equivalent in the other units. In-the table 
below the equivalent values of a number of these units 


have been arranged for ready reference. 














































1.3410 horsepower 
2,655,200 foot-pounds per hour 
44,254 foot-pounds per minute 
737.56 foot-pounds per second 
3415 heat-units per hour 
56.92 heat-units per minute 
0.9486 heat-unit per second 
0.234 pound carbon oxidized per 
hour 
3.52 pounds water evaporated per 
hour from and at 212 deg. F. 

















1 Horsepower 


745.7 watts 
0.7457 kilowatt 
33,000 foot-pounds per minute 
550 oot-pounds per second 
2546.5 heat-umts per hour 
42.44 heat-units per minute 
0.707 heat-unit per second 
0.174 pound carbon oxidized per 
hour 
2.62 pounds water evaporated per 
hour from and at 212 deg. F. 










1 Joule 











1_ watt second 
0.000000278 kilowatt-hour 
0.10197 kilogram-meter 
0.0009486 heat-unit 
0.73756 foot-pound 














Unit Equivalent Value in Other Units Unit Equivalent Value in Other Units 
1 Kilowatt-Hour 1000 watt-hours 1 Foot-Pound 1.3558 joules 
1.341 horsepower-hours 0.13826 kilogram-meter 
2,655,200 foot-pounds 0.0000003766 kilowatt-hour 
3,600,000 joules 0.0012861 heat-unit 
3415 heat-units 0.0000005 horsepower-hour 
367,100 kilogram-meters f 
0.234 pound carbon oxidized with | 1 Watt 1 joule per second 
: 0.001341 horsepower 
perfect efficiency @ 668 teenanien h 
3.52 pounds water evaporated from : a oon wees 
0.73756 foot-pound per second 
and at 212 deg. F. 0.0085 fsa pear 
22.77 pounds of water raised from : ata a ee 
pee dhe she 44.264 foot-pounds per minute 
1 Horsepower- 0.7457 kilowatt-hour : 
Hour 1,980,000 foot-pounds 1 Watt per 8.20 heat-units per square foot per 
2646.5 heat-units Square Inch minute 
273,740 kilogram-meters 6.373 ht per square foot 
0.174 pound carbon oxidized with _ oe on —_ 
perfect efficiency . ; orsepower per square foo 
2.62 pounds water evaporated from | 1 Heat Unit 1054.2 watt-seconds 
and at 212 deg. F. TTT .64 foot-pounds 
17.0 pounds water raised from 62 107.5 kilogram-meters 
to 212 deg. F. 0.0002928 kilowatt-hour 
1 Kilowatt 1000 watts 0.0003927 horsepower-hoyr 


0.0000685 pound carbgn oxidized 
0.001030 pound water evaporated 
from and at 212 deg. F. 





1 Heat-Unit per 


0.1220 watt per square inch 





Square Foot 0.01757 kilowatt per square foot 

per Minute 0.02356 horsepower per square foot 
1 Kilogram- 7.233 foot-pounds 

meter 0.000003653 horsepower-hour 


0.000002724 kilowatt-hour 
0.009302 heat-unit 





1 Pound Carbon 
Oxidized 
With 
Perfect 
Efficiency 


14,600 heat units 

1.11 pound anthracite coal oxidized 
2.5 pounds dry wood oxidized 

22 cubic feet illuminating gas 
4.75 kilowatt-hours 
5.733 horsepower-hours 

11,352,000 foot-pounds 
15.05 pounds of water evaporated 
from and at 212 deg. F. 





1 Pound Water 
Evaporated 
From andat 
212 deg. F. 


0.2841 kilowatt-hour 
0.3811 horsepower-hour 
970.4 heat-units 
104,320 kilogram-meters 
1,023,000 joules 
754,525 foot-pounds 





0.066466 pound carbon oxidized 
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Various Armour products 
are made from the oils 
$ and fats which are pro- 
cessed with the help of the 
Micromax Temperature 
Recorder. 








Both the process engineer and the Micromax Recorder are alert to meet distillation’s 
precise temperature requirements, in Armour and Co.’s Chemical Division Fatty Acid 
Plant, Chicago. The Micromax record of several temperatures, conveniently shown on 
one easily-readable chart, makes for speed and efficiency. 


ARMOUR'S TEMPERATURE FACT-FINDING 
SPEEDED AND SIMPLIFIED BY MICROMAX 


From raw oil to finished product, color, well-spaced record which is ment’s calibration. The Recorder is 
oil and fat refining is a series of “at quickly and easily read. A typical sturdy, yet micro-responsive. It can 
temperature” operations. And for record displays temperatures of Fin- be supplied to record as many as 16 
keeping constant tab on tempera- ished oil, Fatty acid top tray, Hot oil temperatures, and in models and 
tures, Armour and Co., in its fatty tower base, Hot oil from heater, Hot ranges suited for solving almost any 
acid plant, finds Micromax instru- oil top tray, Oil to deodorizer, Fatty temperature-measuring problem. 
ments extremely dependable. acid to tower, Raw oil. An L&N engineer is prepared to 


Eight temperatures in each dis- Micromax equipment is definitely discuss any application in which 
tillation tower are first detected by heavy-duty. Thermocouples and you're actively interested. Or you'll 
sensitive thermocouples . . . then leadwires, if damaged, can be re- find general information in Catalog 


shown by a Recorder on a multi- placed without impairing the instru- N-33A, sent on request. 





LEEDS & NORTHRUP COMPANY, 4909 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS +: TELEMETERS + AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
Jrl Ad N-33A(26) 
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Every man who has anything to do 
with the purchase, application or 
maintenance of conveyor, transmission 
or V-belts will find the bulletins listed 
below of considerable value in con- 
nection with belt fastening work. A 
knowledge of present day practice in 
belt fastening helps reduce the loss in 
machine hours due to belt failures 
caused by the use of the wrong type 
of fastener or improper application. 
We shall be glad to send any or all of 
them to you or to any of the men in 
your organization. 










FLEXCO HD Belt. Fasteners are used to 
make a ‘“‘water-tight’”’ butt joint in con- 
veyor belts ranging from 4” to 114” thick 
and of any width. The view on the right 
shows the various types of rips and patches 
that can be made with these fasteners and 
Flexco HD Rip Plates. 

Bulletin F-100 gives complete details on how 
to fasten and repair conveyor belts. 





ALLIGATOR Y-Belt Fasteners are now be- 
ing widely used to fasten B, C and D, open- 
end V-belting of cross woven fabric core 
construction now being made by most belt- 
ing manufacturers. The view at the left 
shows a typical application of these fasten- 
ers to a drive where endless V-belts would 
require dismantling the machinery to put 
the belts on the sheaves, 

Bulletin V-205 gives complete instructions 
on how to use V-belt fasteners. 

FLEX V Fasteners for A and B belts are also 
available for lighter duty V-belt drives. Ask 
for Bulletin V-14. 











“JUST A HAMMER TO APPLY IT" 


| ALLIGATOR Steel Belt Lacing is in world- 
wide use to make smooth, flexible joints in 
leather, rubber, balata, stitched canvas or 
solid woven belts up to 4” thick and as 
wide as they come. 

Bulletin A-60 tells how to fasten and repair 
transmission belts. 

Sold by Supply Houses Everywhere 


FLEXIBLE STEEL LACING COMPANY 











4678 Lexington Street, Chicago 44, lil, 


WHAT'S NEW 


IN EQUIPMENT 





Shutoff Valve 


Developed for use in air lines as well as in 
gas and low-pressure liquid lines, shutoff 
valve features full flow, quick action, and 
automatic locking in open and closed po- 


a 








sitions. Line pressure provides leakproof 
seal, and position of shutoff lever indicates 
whether valve is closed or open. Available 
in four standard sizes—}, %, 4, and 7 inch. 
Made of non-corrosive metals, valve is simple 
in design and has few parts. Ross Operating 
Valve Co., 6477 Epworth Blvd., Detroit 10. 


Welder 


Diesel-engine-driven welder, of 300-amp. 
capacity, can be used in locations where elec- 
tric power is not available, or not economical. 
The 2-cycle diesel engine is said to cut fuel 
costs up to 86 percent. Includes simplified 
fuel arrangement with complete fuel filtering 
system. Equipped with dual continuous 
control, welder enables operator to select any 
type of arc and any arc intensity to suit the 
job. Welding generator features separate 
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excitation and laminated magnetic circuit 
for a smooth productive arc at all times, 
maker states. Has NEMA ating, 300 
amperes at 40 volts. Current range for 
welding duty is from 20 to 40 volts, 60 to 
375 amperes. Generator control can be ad- 
justed with shunt field rheostat. Current 
can be adjusted independently of open cir. 
cuit voltage. The Lincoln Electric Co,, 
Cleveland. 


Magnetic Contactor 


For machine tool control, mine, and similar 
severe duty where space is limited, Type M 
d.c. single-pole magnetic contactor is an- 
nounced. Small, compact design saves panel 
space, and unit construction is said to speed 
assembly and to provide accurate alignment 
of all parts. Rear- or front-connected units 
are available. Contactor is assembled on a 





formed frame which also serves as a path 
for the magnetic flux. The small frame 
contactors are limited to applications up to 
250 volts, while the deep frame units, 
which provide more winding space for 
the operating coil, are suitable for up to 
600 volts. Operating coils are rated for con- 


| 


















a 


————————— 








times, 
» 300 
ge for 
60 to 
be ad.- 
/ulTent 
en Cir- 
> Co, 





Circuit 






CARMET 


















Carbide Tools and Tips 


























imilar ne ia 
eo * Blue Shanks for Iron 
se and Non-Ferrous Metals & ) 
ee 
ment 
ma * Red Shanks for Steel 
Cutting. 
> *& Wax Caps Protect Tips 
in Stock and Transit 
EFFICIENTLY BOXED EASY TO IDENTIFY 
Carmet sintered carbide In addition to the box 
tool bits are packed for marking, and to the 
shipment in strong, metal- shank coloration (see 
reinforced boxes of distinc- above), each Carmet tool 
tive design. The grade, size bit is stamped with the 
th and number of pieces are marked on each end of name and grade number... your stock clerks 


ne 
to 


the box, for convenience on your stock shelves. 


and machine operators can’t mistake them. 









S, 
Or 














_ 


bl the 
Data ou 


CARMET 
Send for your copy 


The 16-page Carmet Catalog 
contains full data on types, 
grades, sizes and applications of 
standard blanks and tools; in- 
formation on special sizes, tool 
shank steel, etc. Write for it today. 


\ Address Dept. FM-39 








VOLUME 104, NUMBER 3 - MARCH, 1946 169 










TOPS IN CUTTING PERFORMANCE 


Carmet carbide tips are produced by advanced tech- 
niques, under conditions of rigid control that main- 
tain complete uniformity to type and grade. These 
carbide tools can show you tremendous increases in 
cutting speeds, and corresponding improvements in 
your finishing costs. @ Let our Service Engineers 
work with you to fit Carmet tools into your operations. 


ALLEGHENY LUDLUM 


STEEL CORPORATION - General Offices, Brackenridge, Pa. 














How Two Are Fastened 
for the Cost of One 


Quickly clinching wire staples around 
lipstick holders ...a motor-driven 
Bostitch stapler saves 50% in the 
cost of attaching the lipsticks to dis- 
play cards. 

The principle of this machine is 
found also in a wide range of Bostitch 
fastening tools... self-feeding ham- 
mers that save 25% attaching carpet 
padding ... high-speed staplers that 
save 80-90% constructing luggage 
... other machines for assembly work, 
packing and shipping, building, and 
office work. 





Broadside 188— 
just out—shows 
the variety of 
Bostitch equip- 
ment...and may 
suggest how... by Bostitching metal, 
plastics, paper, wood, leather, rubber 
...in any combination... you can 
speed fastening by as much as 50% 
or more. Send coupon now. 








Bostitch (Boston Wire Stitcher Co.), 
(Bostitch-Canada, Ltd., Montreal). 


BOSTITCHING 


offers you the most in stapling 


50 years specializ- 
ing in fastening 


18 research 
Engineering... 229909009 ince 


Nearly 800 
models 


Selection... t PE bette: 


Service... 91 offices, over 


200 Bostitching specialists— increasing as 
products and trained men become available. 


BOSTITCH 


AND FASTER 
[fastens if belle, wilh wire 


ALL TYPES OF STAPLES APPLIED BY MACHINES 
ALL TYPES OF MACHINES FOR APPLYING STAPLES 


70 Blackmore St., East Greenwich, R.I. 


Please send Bostitch Broadside 188 showing representative Bostitch time- 


saving tools to: 


Name 


Company 


pA AEA RRC EN ee ENE Fer eee 
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tinuous duty, and operate the contactors at 
80 to 110 percent of their rated voltage, 
Contacts are insulated for a maximum poten- 
tial difference of 600 volts among parts, 
Westinghouse Electric Corp., Box 868, Pitts- 
burgh 30. 


Air Duct 


Glass cloth and rubber make up Airtron 
duct for hot or cold air. Insulated and 
flexible, preventing fatigue cracks from vi- 
bration, it is claimed to withstand tem- 
peratures from minus 60 to plus 300 deg. 
F. without change in properties, and to 
stand over 50 p.s.i. internal pressure at all 


temperatures. Also to be unaffected by air, 
light, water, gasoline, oil, and all but con- 
centrated mineral acids. Manufactured in 
tubes from 1 to 6 inches in diameter, in 
any length needed, and in special shapes 
where necessary. Arrowhead Rubber Co., 
Dept. B-6, 2244 East 37 St., Los Angeles. 


Gasket 


Flame resistance, fuel resistance, rust in- 
hibition, anti-wicking, lamination, nonoxi- 
dation, compressibility, long life, cushion- 
ing, ease of handling, and low cost are 
features claimed for Chrome Lock gasket- 
ing. It is said to adhere to metals without 
cementing to flange. Gasket has a crinoline 
liner on which templet may be laid and 
either scribed or marked with an ordinary 
lead pencil. Quantities of gaskets may be 
cut at one time and, with liner left in place, 
stacked in parts bins without sticking to- 
gether or collecting dirt and filings. Liner 
also serves to stabilize gasketing during 
cutting operation. Types 8A and 16A have 
the adhesive back, Nos. 8 and 16 do not. 
Packed in rolls and slit rolls. Products 
Research Co., 634 South Western Ave., 
Los Angeles, 5. 


Sound Projector 


Model RBP-12 and a smaller RBP-8 are 
infinite baffle housings for cone type loud- 
speakers which reproduce music and speech. 
Both speakers are rubber-rim-damped to 
eliminate mechanical resonance. They are 
engineered for 360 deg. sound dispersion, 
and incorporate construction features to 
reduce undue sound concentration directly 
beneath the speaker. The radial cone pro- 
jectors are water-shedding, and can be used 
outdoors as well as in factories and offices 
where only one speaker is needed for 
complete coverage. Model RBP-12, with 
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No matter what size power units you need, Master Gearhead Motors 
are the horsesense way to use horsepower. No matter whether you 
use big ones or little ones, you get the RIGHT horsepower, the RIGHT 
shaft speed in a single unit that will fit in RIGHT where you need it. 
The integral construction of both motor and speed reducer into one 
compact unit, permits many parts to be stripped away from both 
the power drive and the completed machine, and pays off hand- 
so: rely in savings in material . . . savings in space. In big sizes or small 
sizes, ,‘ou'll find them easy to order, easy to use . . . a great help in 
securing c»mpact. clean-cut. economical designs for your equipment. 

And nowhere, except in the Master line of Gearmotors, will you 
find power units thet are so flexible, so easily adaptable, and in such 
a wide range of sizes a:d types. They are available in any size, 100 
HP and smaller . . . and for a: cycles, phases and frequencies . . . in 
open, splash proof, totally enclosed, fan cooled and explosion proof 
types . . . with Speedrangers (mechanical variable speed) and Uni- 
brakes . . . for every type mounting . . . and over a sear reduction 
range up to 432 to 1. 

Increase the salability of your motor driven products . . . improve 
the economy. safety and productivity of your plant equipment .. . 


with Master Gearhead Motors, the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 
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Every minute, this heavy-duty R-C 
unit pumps 15,000 cubic feet of 
manufactured gas. Equally sturdy 
and dependable R-C units are avail- 
able down to 10 CFM capacity. 





OF BOOST REQUIRED 






* Gas doesn’t just flow unaided to your kitchen range or factory 
burners. To maintain even pressure, it must be boosted along, and 
that’s one of the big jobs for Roots-Connersville gas pumps. 

It doesn’t make any difference to these positive displacement 
boosters what the temperature or barometer reading is, or how 
many BTU’s there are in a cubic foot, R-C equipment just pushes 
the gas, steadily and surely, to give you fuel where and when you 
want it, for your morning eggs or your manufacturing processes. 

So simple is the design and so sturdy the construction of R-C 
units that many of them have been in profitable service for more 
years than most men can remember. Some applications are: 


Proportioning and mixing gases 
Acid-making processes 

Foundry cupolas 

Ore concentrators 

Vacuum filtration processes 
Paper folding machines 
Chemical and food processing 
Cooling cannery packs 


The continued fine performance of R-C 
units is the result of our dual-ability 
to engineer and build to the most exact- 
ing specifications. If you have a prob- 
lem of moving air, gas or liquids under 
moderate pressures, consult us. 


Roots-CONNERSVILLE BLOWER CoRP. 


One of the Dresser Industries 


603 Central Avenue, Connersville, Indiana 





ROTARY POSITIVE AND CENTRIFUGAL BLOWERS - EXHAUSTERS - BOOSTERS 
LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 
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frequency down to 50 cycles, is 27 inches 
in diameter, 11 inches high, and is for use 
with any standard 12-in. cone speaker. Type 
8 has frequency down to 80 cycles, is 18 
inches in diameter, 9 inches high, and is for 
any standard 8-in. cone speaker. University 
Laboratories, 225 Varick St., New York 14. 


Side Dump Trailer 


Dumping is controlled to either right or 
left side, as needed, in side dump trailer. 
Gear type dumping rockers are said to 
provide smooth action. Automatic coupler 
at rear permits use of trailer in train haul- 
ing. Fifth wheel construction aids in mak- 





ing short turns. Trailer is of all-welded 
construction, having heavy-gage reinforced 
steel body, mounted on structural steel 
framework. Pull bar is 30 inches long. 
Equipped with four 18x34-in. metal roller 
bearing wheels, with molded-on rubber tires. 
Palmer-Shile Co., 7110 West Jefferson, 
Detroit 17. 


Lifting Bar 


Rol-R-Lift is a lifting bar, which is claimed 
to enable one man to lift as much as a 5-ton 
load. It has a hardened steel roller for 
extra leverage, and ledges for safe gripping. 
Made with three styles of interchangable 
toe plates—notched, for prying up spikes 

















A giant reflecting telescope is built with precision. J&L 
Permaset Pre-formed Wire Rope is also Precisionbilt 
by men of experience and skill using the finest materials. 

J&L Wire Rope is made of J&L Controlled Quality 
steel. Our engineers will be glad to discuss your re- 


quirements with you. Write for further information. 


JONES & LAUGHLIN STEEL CORPORATION 
GILMORE WIRE’ROPE DIVISION 


PITTSBURGH 30, AND MUNCY, PENNSYLVANIA 


J&L recizionbile- PERMASET PRE-FORMED WIRE ROPE 
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For counting unknown 
quantities or check- 
ing pre-determined 
quantities. 





Count watch dials or screws or anything else with perfect 
accuracy — get the same count each time whether 10 or 
10,000 items comprise your unit. Count your items at the 
machine or in stock without removing them from contain- 
“Ia Nelale Melo mielti-l am coloMm alin (ss Salelilel lilo meni-hd-Tmulelaelelee 

There’s a perfect—and perfectly accurate — Detecto- 
Gram Scale for you if it is part of your factory plan to 
count items for inventory control and for elimination of 
alo) a felel-sml @1-b an fol dalek miloh im OL-ti-1a fol iaelu Miceli (-. melt 
cy ol-1-1e Me Zoltlam olgolelUlailelamel slo Mm (ohi1-1me Zell Lm aol i rt) aol BI-1i-14 (0) 


Scale Engineer to survey your weighing operations. 









Sead far 
Complete 
Catalog 


+203 


A 10:1 and 50:1 ratio 
scale for accurately 
handling small, light- 
weight pieces. 





DETECTO SCALES Inc. 


PR) eee eT PA 
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and lag bolts.and getting under heads ana 
corners; straight-edged, for lifting and moy- 
ing; and straight-edged with rubber coating, 
to prevent scratching enameled or finished 
surfaces. There are two sizes—Model No, 
5, capacity 5 tons; and Model No. 1, 
capacity 1 ton. Suitable for use in relocating 
machinery in plants, for moving or wrecking 
buildings, or where heavy objects must be 
lifted on dollies or otherwise moved. Arnolt 
Motor Co., Warsaw, Ind. 


Check Valve 


Construction and operation of the Chexflo 
valve are said to feature simplicity and 
safety. Synthetic rubber tube, stretched over 
a slotted, cup-shaped metal core, closes in- 
stantly on balanced flow prior to the com- 
mencement of back flow, eliminating pres- 
sure impulses, shock, or water hammer 
through flow line. Possesses a uniform and 





constant spring rate, which avoids inertia 
being set up to cause operation beyond flow 
requirements. Tube is said to improve in 
service because its flexing adds life to the 
tubber. Unit is suitable for handling cor- 
rosive and erosive air, gases, or liquids, 
because of its self-compensating and wear- 
resistant factors. Grove Regulator Co., 6593 
Green St. at 65th, Oakland 8, Calif. 


Consolidation 


The Hays Corporation, Michigan City, Ind., 
manufacturers of boiler room and industrial 
instruments and controllers, announces that 
Cochrane flow meters, formerly made by 
The Cochrane Corporation, Philadelphia, 
have been included in the Hays line of 
products. The flow meters will continue to 
be manufactured in Philadelphia by The 
Penn Industrial Instrument Corporation. 


Automatic Water Ejector 


Water is removed automatically from com- 
pressed air systems by water ejector now on 
the market. It eliminates frequent manual 
draining of water separator and air lines, 
thereby preventing water damage to pneu- 
matic equipment or production material. 
Said to increase working efficiency of 
equipment by maintaining clean dry air in 
the system. Ejector does not connect com- 
pressed air system to atmosphere, and there- 
fore cannot cause any loss in pressure, maker 
says. Occupying little space, and mounted 
horizontally, the unit can be installed at 














TOUGH ENOUGH 
TO TIGHTEN 


TIGHT! 


The most Complete Line of Fasteners made 


by One Manufacturer—Plus Top Quality 


One dependable source of supply for a complete quality line of 
fasteners—that is what “‘National” offers you. 

“National” is the only company manufacturing a// of the 
staple items pictured above. In addition, we make tacks, 
nails, rivets, cotters, spokes, nipples, sheet metal screws, 
Phillips recessed head screws, plow bolts and many other 
headed and threaded products. 

Whether you use fasteners for maintenance or for produc- 
tion, your best insurance of satisfaction is a dependable line 
of quality products such as “‘National”’. 

Consult with us for information or advice on any fastener 
question. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 
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ee Sek week as eed ond 
unload highway trucks in less time 


at lower cost. 


Clark Tructractor has from its birth in 1917 pioneered 
new methods of material handling. As its postwar product 
it introduces the Clark Trucloader, substituting for manual 
labor, a light compact fork truck to load and unload high- 
way trucks in a few minutes, making more efficient all 
trucking operations. 




















1000 Ib. capacity 
Gas or Battery Powered 






















































































TRUCLOADER 


SEND FOR NEW BOOKLET ON CLARK TRUCLOADER METHOD 


CLARK TRUCTRACTOR DIVISION 
BATTLE CREEK, MICHIGAN 











of CLARK e TRANSMISSIONS e ELECTRIC STEEL CASTIBBS 
LES FOR TRUCKS AND BUSES e AXLE HOUSINGS e BLIND RI 
USTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAME 
ETAL SPOKE WHEELS e GEARS AND FORGINGS e RAILWAY TRUCKS 
















any location where air line water is col- 
lected. Three connections, of 4-in. pipe or 
é-in. copper tubing, are necessary—one to 
bottom of water collector; another to drain, 
for disposal of removed water; and the 
third to an air line which is repeatedly 
charged and discharged. Pipe and fittings 
are supplied. National Pneumatic Co., 420 
Lexington Ave., New York 17. 


Flame Failure Safeguard 


Explosion protection for oil and pulverized 
coal burners is said to be provided by 
Type F18T Fireye Flame-Failure safeguard. 
Unit is photo-electric, and when flame fails, 
it instantly cuts off fuel and sounds an 
alarm. Consists of a phototube and ampli- 
fying system, housed in aluminum case. 
Entire control is mounted directly on furnace 
wall, and is aligned to permit photo-electric 
cell to observe flame through a 2-in. pipe 
connection, which serves as sighting tube 
and support for the equipment. Clear 
pyrex filter keeps equipment dust-tight, and 
is mounted on hinged shutter, which per- 
mits it to be cleaned without shutdown. 
Heat-absorbing filter in lens system as well 
as baffle system protect equipment from 
radiated heat. The phototube permits oper- 
ation at high ambient temperature. Oper- 
ates on 115-230 volts 50/60-cycle °a.c. 
Combustion Control Corp., 77 Broadway, 
Cambridge 42, Mass. 


Portable Utility Truck 


Featuring all-welded tubular construction, 
rugged, lightweight portable utility truck 
handles all sizes of gas cylinders, barrels, 
boxes, crates, and beverage cases. Carries 
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STEWART-WARNER 
AMMETER 


Model 690-B — Polarized vane type. Will with- 
stand a 100% momentary overload shock with- 
out damage to mechanism or calibration. 
Magnets aged for 30 days to give stability over 
a long period of time. Case size, 2-19/32”. Dial 
range—30-0-30. Also available in 2” size and 
in other ranges. 
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STEWART-WARNER 
OIL PRESSURE GAUGES 


Stewart-Warner oil pressure gauges. are ruggedly built to give 
maximum service under heavy duty conditions. 


Model 94725—Segment dial type. Case size, 2”. Dial range, 0-50 Ibs. 
Model 691-BB—Full dial type. Case size, 2-19/32”. Dial range, 
0-75 pounds. 

Other ranges available in both sizes. 








STEWART-WARNER 
WATER TEMPERATURE GAUGES 
These gauges consist of a rugged bulb, tubing and instrument head 
assembly. They're built to “stand the gaff.” 
Model 95246 — Case size—2”. Dial range — 100°-220°F. 
Model 692-E — Case size—2-19/32”. Dial range — 100°-215°F. 
Oil temperature gauges also available. 














STEWART-WARNER 
VACUUM GAUGE 
This precision-built gauge is outstanding for 
heavy duty. 
Model 444106—Full dial. Case size, 2-19/32”.A 
valuable aid in diagnosing various engine trou- 
bles. Furnishes indication of engine efficiency. 


ALSO AVAILABLE! A full line of Scewart- 
Warner electrical gauges and complete instru- 
ment panels. 








Another Product of 


STEWART 
WARNER 


~ 
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Write for Literature and Further Details 


STEWART-WARNER CORPORATION 


Instrument Division 


1870 Diversey Parkway, Chicago 14, Illinois 
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UNITS 
LIKE 
THESE 


Handling 
Efficiency 
In Your 
Plant! 





Can DOUBLE 






















SIMPLIFIES YOUR DIE HANDLING 
PROBLEMS 


Rugged Die Racks interlock on the Turner 
Transport and dies may be quickly moved 
to any part of the shop. Dies are always 
visible and easily accessible. 


FACTORY 
4605 N. palreieet cma” . 5 ag tks 


SAVE 
50% FLOOR SPACE 
50% EQUIPMENT COST 


90% LABOR COST 


TURNER SYSTEM 
OF MATERIALS HANDLING 





The TURNER SYSTEM is the most 
scientifically engineered procedure 
yet devised . . . to cut labor costs, 
Save space and safely speed han- 
dling. Every Works Manager owes 
it to himself and to his company to 
know the TURNER SYSTEM. 


THIS BOOK WILL EXPLAIN THE 
“TURNER SYSTEM” 


Industrial Engineers have long used 
the TURNER SYSTEM in their work to 
increase plant efficiency. You can get 
a complete outline of it in a twenty- 
page book sent to established com- 
panies. Write on your letterhead for 
your copy and information covering 
60 day trial plan. 


Illustration shows practical application of 
Box Rack. Standard Shop Boxes and Trays 
fit on its cross arms and slides, ready for 
instant removal, 








straight or curved loads, and has curved 
handle for easy loading and pushing. Me. 
chanical rubber tires are long wearing and 
noiseless, with oilless bronze bearings and 
high grade hard steel axles. Suitable for re- 
ceiving and shipping departments, and 
small enough to be carried on truck or de- 
livery car. Height, 44 inches; width, 114 
inches; size of nose, 7x13 inches; weight, 
12 pounds; wheels, 5 inches; capacity, 300 
pounds; standard color, red enamel. Burdett 
Oxygen Co., 3341 Lakeside Ave., Cleveland. 


Stack Analysis Instrument 


Suitable for use by service or maintenance 
men where portable instrument for analysis 
of combustion is needed, Stack-O-Meter in- 
dicates CO,, stack temperature, and draft 
readings. Slight air leaks also are recorded. 
All readings are taken on one meter. CO, 
percentages are obtained from gas samples 
collected through a hand aspirator bulb. 
Stack temperatures are obtained electrically 
from a thermocouple mounted in gas samp- 





ling tube. Draft measurement is taken 
through a separate tube, but read on same 
meter. Meter dial reads 0 to 20 percent 
CO, in black figures, temperature on a red 
scale 0 to 1000 deg. F., and draft in tenths 
of inches of water on a green scale. Accuracy 
is based on thermal conductivity principle 
of analyzing gases with electrical Wheat- 
stone bridge circuit. Safety switch auto- 
matically shuts off battery current on clos- 
ing cover of instrument box. The Davis 
Emergency Equipment Co., Inc., 45 Hallack 
St., Newark 4, N. J. 


Wheatstone Bridge 


Production or laboratory measurements can 
be taken by lightweight, portable bridge. It 
is said to be rapid in operation, with limit 
of error for the ratio resistors at 0.05 per- 
cent. One dial with snap-lock positioning se- 
lects all ratios, which include 1/1000, 1/100, 
1/10, 1/9, 1/4, 1/1, 10/1, and 100/1. Ad- 
ditional ratios of M/1000, M/100, and 
M/10 are provided for looping line faults. 
A cam switch with three positions sets 
bridge for the loop tests. All contacts are 
enclosed. The galvanometer is a replaceable 
unit provided with a clamp lock. Coil re- 
sistance is 250 ohms. Soft iron pole pieces 
convey linear response. Sensitivity is 1 
micro-ampere per scale division deflection. 
Resistances in excess of 100,000 ohms can 
be measured by connecting an external bat- 
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And even with 4 arms, we'll wager he couldn't 
keep up. For it stands to reason a man just 
can’t handle a lock washer, threaded nut and 
a wrench as fast as he could handle a Speed 
Nut alone. 

You don’t need lock washers with Speed 
Nuts, for Speed Nuts are self-locking. The arch- 
ed prongs and base build up a double, spring 
tension lock as the Speed Nut is tightened 
down .. . definitely preventing vibration 
loosening. 

You don’t need a wrench with Speed Nuts 
because slight finger pressure is sufficient to 
keep them from turning as they are pulled 
down tight. 





MORE THAN 3000 


T ASIN G 


VOLUME 104, NUMBER 3 +» MARCH, 1946 


SPEED NUTS 
ate handling 


of material 























All this adds up to worth-while savings, when 
you stop to think how many nuts, bolts and 
screws are used to assemble your product. 
And don’t forget, you won't have to buy lock 
washers, or provide means for stocking them. 

Surely you're interested in reducing your 
assembly costs without reducing the quality 
of your product. So write us today for literature 
or send in your assembly details. 


TINNERMAN PRODUCTS, INC. 


2096 FULTON ROAD, CLEVELAND 13, OHIO 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 

in France: Aerocessoires Simmonds, S. A., Paris 

In Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 





WA 


SHAPES AND SIZES 







| It takes a 4-arm manto keep up 
with a SPEED NUT Assembler 


* Trade Mork Reg. U. S. Por. Off 
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GENERAL PNEUMATICS 


panel. Bridge comes in case but also can 
be .supplied uncased for inclusion in com- 


@ General Pneumatics give you swift, plete equipment panels and bays. The 
efficient, low cost material handling— industrial Pneumatic iy gap Co., 9 Liberty St., Newark 5, 
manual or mechanized—because they speed _— TIRE - TUBE - WHEEL she 2 

light or heavy loads over any surface—avoid UNITS Crane Cab Cooler 


a1: . 8" to 22” 0. d. for load , it ° 
spilling and breaking cargo—end floor wear - 190-1908 lbs. per am Air conditioning unit, for crane cabs work- 


and reduce maintenance. e ing over ingot molds, soaking pits, or vats 
where acid or other fumes are present, is 


On equipment of the latest design you'll find Generals. announced. The apparatus, which is fitted 
to the top of cab, is self-contained, enclosed 


The extra capacity wide-base rim originated by General, in steel frame and housing, and requires 
has the only quickly demountable tire; permits low-bed only an electric power connection to operate. 
: F : The air supplied to the cab is cooled, 

heavy load truck design with a low center of gravity that pro- 
vides positive stability, and straight tracking trailer trains. 


Be sure of top efficiency—specify the General Industrial 
Pneumatic Tire on the new equipment you buy. 


Dept, 10, THE GENERAL TIRE & RUBBER CO. * Akron, Ohio 


cleaned, and constantly circulated, and dust 
as well as smoke is dissipated. Acid fumes 
are eliminated by fume absorber. Mainten- 
ance consists of replacing the standard filters, 
when necessary. The unit is designed to 
withstand the vibration inherent to heavy- 
duty crane operation. Dravo Corp., 300 
Penn Ave., Pittsburgh 22. 


Pilot Valve 


The CRV pilot valve is designed to be used 
either as a 3-way or a 2-way unit, normally 
open or closed. Installation as a 2-way valve 


INDUSTRIAL PNEUMATIC 
TIRE - TUBE - WHEEL UNITS 
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Amercoat Plastic Coatings 
stop corrosion before it starts, 
safeguarding machinery, build- 
ings, tanks, floors, pumps, ven- 
tilators and other equipment 
and facilities. That’s why hun- 
dreds of industrial plants turn 
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to Amercoat as a corrosion pre- 
ventive. Applied cold by brush 
or spray, its tough protective 
film is impervious to fumes, 
acids, alkalies, salts, moist air 
and many other corrosive 
agents. 


“‘A NAME EVERY 






AMERCOAT 


AMERICAN PIPE AND CONSTRUCTION CO. 
P.O. Box 3428, Terminal Annex, Los Angeles 54, California 





Amercoat is tasteless, odor- 
less, chemically inert. It may be 
used as an interior lining or an 
exterior coating. It dries quick- 
ly and requires no baking. It 
gives positive protection 
against corrosion. 

Write for new illustrated book- 
let and bulletins. 








all 
FACTORY MAN SHOULD *KNOW’’ 
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@ Make one package do 










the work of twelve and reduce mate- 


rials handling costs— it’s easy. Just 
use Acme Uni-Pak with Acme Steel- 


strap. Investigate Acme’s numerous, 


proved, lower cost shipping methods. 


Bound t5 git thu 


NEW YORK 17 ATLANTA 


ACME STEEL CUMPANY 








CHICAGO 8 


















LOS ANGELES 11, 
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is made by plugging one port. Valve is 34 
inches over-all with piston fully extended, }; 
functions by hand, foot treadle, or cam 
Operates air cylinders, air motors, air con- 
trols, and single acting cylinders such a, 
those used on air vises, air chucks, and 
similar tools. Also may be employed in low. 
pressure hydraulic control and actuating 
systems. Aurcraft type packings are incorpo 
rated on piston rod as bearing points, elimj- 
nating metal-to-metal contact in valve. Valve 
is completely renewed by replacing four “Q” 
ring packings. Modern Products, Ltd., 952 
South Grand Ave., Los Angeles 15. 





Electronic Process Timer 


Closing or opening an electrical circuit for 
an adjustable time interval is the function 
of electronic process timer. Designed for 
single actuation as well as for sequence 
timing and recycling in continuous opera- 
tion. Timing period is adjusted by a con. 
tinuous (stepless) control on panel. The 
double-range models, in addition to selector 
knob, are provided with range switch. Timer 


can be adjusted to open or close a circuit 
for an interval from 0.05 second up. After 
completing timing period, instrument is 
ready for the next actuation in about 1/25- 
second. Operates on 100-130 volt a.c. as 
well as d.c. ‘Timer is available with relay 
connected to load outlet for “normally 
open” or “normally closed,” as well as for 
“powered” or “unpowered” load. Photo 
volt Corp., 95 Madison Ave., New York 16. 









New Company 


The Wright File Co., Lisbon, Ohio, has 
formed the Lisbon Hoist & Crane Co. to 
manufacture electric cable hoists. 


Air Valves 


Three types of combination 3- or 4-way air 
valves are now on the market. Model 4WB 
valve, for use on machine table or work- 
bench, functions as either a 4-way, two 3- 
way valves, one.3-way, or a 3-way valve and 
blower. It is controlled by hand lever. 
Valve also is_ available. for foot and cam 
operation. Model 4W foot control has 
pressed’ steel pedal. contaisfing a cam which 
works the va veygitlier as a 3-way or 4-way 
unit. Adjustable stop in“base of pedal pro- 
videa,,quick change from 3- to 4-way 
Operation. Model 4WC, for cam operation, 
can bé mounted on drill press or other ma- 


wA 


‘ 








e is 3 
Hed. It 
r cam, 
Ir COn- 
uch as 
S, and 
In low. 


NCorpo. 
, elimi. 
- Valve 
ur “Q” 
d., 952 


er 


cuit for 


unctioy § 


ied for 
quence 
Opera- 
a con- 
. The 
elector 
Timer 


rcuit 
After 
t is 
/25- 
>. as 
relay 
ually 
for 
oto- 


16. 
has 


to 


air 


as 














Such outstanding re- 

sults are the rule — not 

the exception .. . when 

a Tycol Dual-Purpose 

Oil is used... the one 
versatile oil that does the work of 
two oils better and moreefiiciently. 
Call, write or wire your nearest 
Tide Water Associated office for 
full details. 


TIDE WATER 
= ASSOCIATED 
OIL COMPANY 


\ Sa 


17 BATTERY PLACE + NEW YORK 4, N. Y. 





Boston @ Philadelphia ¢ Pittsburgh ¢ Charlotte, N. Cc. 
Tide Water Oil Company of Canada, Ltd. ¢ Toronto 


Montreal 
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ONE O1L—TWO JOBS 
FOR PRODUCTION ECONOMY 
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EFFECTIVE PROTECTION 
for Metal, Wood, Concrete 


Structural Steel * Walls * Tanks * Fences 
Bridges °* Elevators * Cement Blocks 
Brick * Machinery * Most everything! 


Many of the toughest tests ever given any 
coating lead to this conclusion: NEOLAC fights 
off rust, corrosion and age longer than any known 
oil-base paint .. . costs less in the long run. 


And it should! For NEOLAC combines ther- 
mosetting and thermoplastic resins; bonds on a 
lustrous, non-oxidizing film of pure plastic, im- 
pervious to corrosive fumes and weather. 

NEOLAC brushes on easily . .. even over 
most painted surfaces; won’t crack, craze or chalk. 
Black ¢ Gray * Green © Clear * Ready-Mixed 
Aluminum. 


Special Introductory Offer 
& FOR COMPARATIVE ‘TEST PURPOSES... & 


One quart of either Neolac Black, Gray, 
Green, Clear or Aluminum, plus one pint 
of he Thinner $2.80, prepaid anywhere 
in U.S. A. - 


FULL INFORMATION NOW AVAILABLE TO 
RELIABLE DISTRIBUTORS 


CHAMBERLAIN 
ENGINEERING 
CORPORATION 


5000 BRIMFIELD RD., AKRON 9, O. 
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chine for automatic control of the air cylin- 
der. No line filters are needed in the 
valves, because they have no sliding closures 
subject to injury by particles of foreign mat- 
ter. Seals are of the poppet type, lined with 
synthetic rubber. Mead Specialties Co., 
4120 North Knox Ave., Chicago 41. 


Closet Drainage Fittings 


Wall-hung closet drainage fittings are said 
to compensate for pitch of drainage line. 
Carrier is made with closet plates attached 
to fitting by means of four yoke bolts, the 
heads of which fit into slots on face plate. 
Vertically adjustable stud bolts enable car- 
rier to fit all wall-hung closet bowls. Recessed 
non-corrosive lead gasket between fitting 










and carrier plate gives watertight connection. 
Recessed feature affords non-stop position 
for gasket. Units are available in hub and 
spigot or IPS patterns. The hub and spigot 
type is made extra heavy, but may be used 
with either standard or extra-heavy soil pipe 
and fittings. Carriers rest on floor and carry 
the entire weight of the waste line, relieving 
wall strain. J. A. Zurn Mfg. Co., Erie, Pa. 









Hand Truck 


All-welded steel truck is adaptable for oper- 
ation in narrow aisles, and for loading in 
close quarters. Large carrying platforms and 
slightly curved bands make it suitable for 
industrial plants, bottling works, and similar 
places, for handling barrels, kegs, sacked 
material, as well as boxes or crates. Can be 
carried on a motor truck. Balanced design 
places load on wheels instead of on trucker. 
Single handle makes possible the transport- 





DO YOU KNOW ROLLER CHAIN... 





absorbs shocks from 
your machines? 

































@ NOT ONLY do roller chains transmit positive 
7 power, but they also absorb the shock loads of 
machine operation. 






cylin. 

1 the 

Osures 

| mat- 

| with 

Co., 

is 

Said 

line. 

_ @ ROLLER CHAINS have an inherent 

j rg amount of elasticity which enables 

a them to absorb shocks. This, plus the 

ssed cushioning effect of the oil film be- 

ting tween working parts, absorbs shocks 
that might otherwise damage your 
machines. With Baldwin-Rex roller 
chains, you have no slipping or “creep” 

od problems. 

—— 





Steel side plates, heat-treated for Alloy steel roller heat-treated for 
strength and toughness, blanked, extreme toughness and resistance 
pierced and broached to insure to wear, then ground to size. ¢ 
uniformity of pitch and press fits 
on pins and bushings. 











@) NOTICE THE QUALITY features listed in 

the illustration at the right. Here’s further 
1. reason why you can rely on Baldwin-Rex 
n for long life. It is easy to install... requires 
d little adjustment and the total cost of chain 
and sprockets is usually lower than any 
other type of power transmission equip- 
ment. Ts 








Alloy steel pin, case hardened, Alloy, case hardened steel bushing 
ground for accuracy, superior bear- ground for accuracy and press fits 
ing surface. Shorter pitch chains in side bars. 

furnished with riveted construction. 


The Baldwin-Rex Man can assist 


you in the solution of your specific ~ . : , ; 
ierepeobem se ce mete in = MI OMLER CHIAINS 
for complete information or send oo 

for catalogs on Baldwin - Rex 


roller chains. BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 
327 Plainfield Street, Springfield 2, Massachusetts 
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Send for your 
FREE CATALOG 


Tye 


This catalog contains information about the construction features and 
uses of Rapid Wheel Gravity Conveyors, together with complete specifi- 
cations and data on standard accessories manufactured for use with the 
conveyors. The catalog also shows on-the-spot photos of Rapid Wheel 
Gravity Conveyors in action on all types of conveying jobs. 


Operating with the smooth gravity principle, Rapid Wheel Conveyors 
speed and ease the handling of goods wherever the need arises. Port- 
able and easily handled, they may be set up or dismantled in a matter 
of minutes. They are manufactured in standard 5-foot and 10-foot lengths 
and in widths of 12" and 18”. (Other lengths are manufactured upon 
request.) 

Send for your copy of the new, illustrated catalog today. It shows 


how you can save time, money and manpower on your package han- 
dling operations . . . IT'S WISE TO CONVEYORIZE! 


Please send the new Rapid Wheel Conveyor 
Catalog without charge or obligation to: 


OOOO Wee weeg 








Menninchnans, 
STEEL FORGED CASTERS - TRUCKS CONVEYORS - POWER BOOSTERS 4 
——| 





Sales Division—370 Peoples National Bank Bldg., Grand Rapids 2, Michigan 





ing of bulky and heavy loads with one 
hand. Capacity is 500 pounds, with large 
over-load safety factor. Truck has $x4x13-in. 
channel iron frame, bronze bearings, and 
molded rubber tires. Steel platform plate 
is 14x9x¥ inches. The Schmidgall Mfg. 
Co., 307 Cass St., Peoria 2, IIl. 


Soldering Iron 


Trigger-operated, automatic-feed _ electric 
soldering irom, called Eject-O-Matic, ejects 
a measured amount of solder from a reel 
concealed in the handle. A retracting fea- 
ture prevents melting excess solder on heat- 
ting tip. Amount of solder deposited when 
trigger is pulled is regulated by a micrometer 


adjusting wheel in handle of iron, accessible 
to operator’s thumb, and may be varied ac- 
cording to requirements. Iron is compactly 
built, and balanced. Pistol-grip handle is 
molded bakelite, and tool weighs 14 pounds 
loaded. Miulti-Products Tool Co., 123 
Sussex Ave., Newark, N. J. 


Pilot Light Assemblies 


Featuring built-in resistor as an integral ele- 
ment, Series PL-849 pilot light assemblies are 
introduced. Utilization of built-in and en- 
closed resistor as one integral sub-assembly 
with contact spring is said to eliminate possi- 
bility of short-circuit. Resistor enables direct 
connection to 115-volt circuits. Ratings are 
100,000 ohms for bright glow, 200,000 for 
dimmer glow, and 270,000 ohms for 220- 
volt circuits. Units are approximately 
2¥sxlz%s inches over-all, with molded bake- 


186 FACTORY MANAGEMENT and MAINTENANCE 














one 
large 
}-in, 
and 
late 
fg. 














“PINWHEEL ACTION’ BURNER 


INCREASES BOILER RATINGS 


Coppus-Dennis FANMIX Uses New Principle to Create 
“Flameless Fire” and Get More Heat from Gas or Oil 


Greater heat release results from the unique Dennis principle of combining fuel with air 
in a perfect mixture to provide truly radiant heat — “flameless fire”’. 

On natural gas, for example, FANMIX provides complete combustion with less than 
5% excess air in the product of combustion leaving the furnace. 

Increase ratings of equipment now operating at limit of present burners. Install FAN- 
MIX ... easily, economically . . . and get more heat. 

Coppus engineers FANMIX Burners for individual applications. Complete control 
over rate of combustion or “flame pattern” can be provided to meet the requirements of 
any installation. Coppus Engineering Corporation, 323 Park Ave., Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus “Blue Ribbon” products in SWEET’S, 
CHEMICAL ENGINEERING CATALOG, REFINERY CATALOG. 





“Pinwheel Action” Gives Perfect Proportioning New Installations — FANMIX Cuts Investment Cost 
Fuel escaping from orifices in rotating driver arms, rotates the Smaller combustion space — furnace is relieved of having 
fan, which draws in air at right angles to the path of the fuel. to serve as mixing chamber. Less stack — FANMIX creates 
The energy in the fuel under pressure is utilized to perform its own forced draft, overcoming draft loss across the burner. 
work by mechanically mixing and proportioning the fuel auto- No forced draft equipment — FANMIX draws air for com- 
matically with just the required amount of air. bustion through air-cooled walls or floors. 

This homogeneous mixing secures complete combustion. 2 Types — Straight Gas or Combination Gas-Oil 
Uniform temperature conditions exist throughout the furnace. Combination burners burn either oil or gas in entirety or in 
with complete absence of drifting “hot spots”. any proportion. No oil guns needed. 


COPPUS ENGINEERING CORP. New Bulletin Will 
323 Park Ave., Tell You How to In- 


ANOTHER 
crease Thru-Put of 


“Worcester 2, Mass. Your Gas- or Gas-Oil 
Please send me. Bulletin 410-4 + ta rcaaraat 
aE ee tees. Se : = 








“BLUE RIBBON” PRODUCT 





VOLUME 104, NUMBER 3 - MARCH, 1946 187 















188 




















means more healthful, more comfortable 
and more efficient working conditions 





When you install Westinghouse Fans in 
your plant, warehouse, office—or any 
of the many other places in industry 
where electric fans are a necessity 
—-you get the best in performance . .. 
quality .. . value. 

For Westinghouse Fans are precision- 
built . . . backed by the experience of the 
nation’s pioneer fan manufacturer . . . and the 
skill and resources of a vast engineering organi- 
zation that has been designing and building long 
life electric fans for more than 50 continuous years. 

Ultra-quiet Micarta blades .. . 
life construction . . . more than ample power... 


sturdy, long 


ease of maintenance and service . . . attractive 
design . . . these qualities assure lasting satis- 


faction in Westinghouse Electric Fans. 


When you consider the advantages of lively air 
in your concern, call your local Westinghouse 
supplier. He will help you plan the best and 
most economical fan installations. 


WESTINGHOUSE — builder of electric fans 
for over 50 continuous years. 


Long life fans by 
Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


WESTINGHOUSE ELECTRIC CORP. - SPRINGFIELD, MASS. 
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lite housings. Full-view plastic jewel cap 
permits visibility of glow from all angles, and 
is made in seven different colors. Neon 
NE-151 bulbs are used for penetrating glow, 
consumption of minimum current, and long 
life of bulbs. Radio panel bulbs, such as 
_47 and 44, may be inserted instead. Bulbs 
are removable from front of panel. Dial 
Light Co. of America, Inc., 900 Broadway, 
New York 3. 


Hand Truck 


Knuckle guards on handle of hand truck 
protect operator’s hands against injury 
when working in close quarters. Truck is 
provided with heavy nose plate extending 7 
inches, and is adapted to heavy lifting 
where limited space prevents using larger 























































equipment. Made with angle iron frame- 
work and angle iron crossbars welded on, 
truck is furnished with 8x2-in. roller bearing 
wheels. Supplied with metal- or rubber- 
tired wheels, in two models—one, 18x42 
inches, the other 20x48 inches. Palmer- 
Shile Co., 7110 West Jefferson, Detroit 17. 


Hydraulic Valve 


Four-way hydraulic valve has a floating piston 
design which is claimed to increase valve 
operating efficiency and ease of operation. 
Permits close fitting of piston in valve bore. 
Valve stem is supported in bearings in valve 
covers without affecting piston fit in valve 
body. An “QO” ring seal prevents exhaust oil 
from leaking past piston stem, and one on 
valve covers provides positive sealing with- 
out gasket. Valves are suitable for oil serv- 
ice with pressure up to 1500 p.s.i., and can 


be furnished for 2500 to 3000 p.s.i. oil 





Remember, “FEATHERWEIGHT”’ offers : 


@ Lasting effectiveness 


@ Durability 











Carbonate of magnesia is an exceptional insulating 
material because of the great number of micro- 
scopic dead air cells it contains. Asbestos fibre is 
added for structural strength. In the manufacture 
of K&M “FEATHER WEIGHT” the quality and 
percentage of carbonate of magnesia used is care- 
fully controlled ...hence its high efficiency and 
wide acceptance by industry. 


@ Dependability 


Besides being a fuel-saver, K&M “FEATHERWEIGHT” 85% MAGNESIA 


is maintenance-free. Engineers recognize its superiority over all other insula- 


tions because it is free from any danger of disintegration or material chemical 
change at average temperatures up to 600° F. 


Nature made Asbestos ...Keasbey & Mattison has been making it serve mankind 
since 1873, while K & M “Featherweight” has been known as a symbol of quality for 59 years! 


KEASBEY & MATTISON 
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RIVET- 
SETTING 
TUBULAR MACHINES 


RIVETS 





BENCH TYPE RIVET SETTER i P lecorra |i 
Ss ers RMUet?s ad small ag’ P O¢O sagidien. il water service 


they can be supplied with non-corrosive 
materials. Built with four types of action— 


FAST and ACCURATELY in standard, spring return, spring centered, and 


ball detent—five piston designs, six types of 


7 METAL -FABRIC < Ane foaene Roar yor: apo 
a ranging from 4 to 14 inches. Gerotor May 
WOOD-PLASTIC 










































Corp., Logansport, Ind. 
Coolant Filters 


Mobile coolant filter is designed to remove, 
filter, and replace oils or coolants used in 
machine tool operations, extracting chips, 
dirt, and abrasives. Operates directly on 
machine tool sump. Unit, mounted on 26- 
in. steel wheels and a swivel, is 64 inches 
high, 60 long, and 30 wide. Wheels and 
swivel have roller bearings. Another unit, the 
Centri-Power coolant filter, is a stationary 











Can be 
RENTED for lim- 
ited or seasonal use 





Rivet Capacity, .040 to 3/32 * Throat Depth, 3% inches * Stroke, 1%, 
inches * Anvil Height, Adjustable Bench Type * Hopper, Rotary * 
Clutch, Horton Non-Repeat Type * Flywheel, 230 R.P.M. * Drive, V-Belt 
Noiseless * Replacement, Interchangeable Parts * Motor, 1/6 hp., 1140 ; : : 2 
R.P.M. * Height, 17% inches. installation replacing or supplementing a 
Pe = ae 6 
machine tool sump. Filtering is accom- 
; . lished by centrifugal action. Flow rate is 15 
Whether you use fasteners as small erally thousands of jobs—from auto- Ste. pod minesal ty 20 g.p.m. on soluble 
as .040, or larger, why continue set- mobile hoods to wrist watch bracelets. | oils. Unit is 48}x23x24 inches. Corner lugs 
; >i ¥ : , ‘ _ | are provided for attaching to floor. Honan- 
ting them by hand? It increases costs, \yilford’s experience in fastenings is | Crane Corp., 702 Wabash Ave., Lebanon, 


takes longer, slows production. yours FREE. Make use of Milford’s | Ind. ' 


Fastest, least expensive way to fasten “know-how” even if your product is S — 
vibsnemaline: “aprer nee elf-Timing Interrupter 
small parts is with Milford semi-tubu- _ still in the drawing-board stage. Send g P 
lar rivets and Milford rivet-setting a sample or blueprint for study by | Comprised of a glass-enclosed thermal ele- 
ment of the hot-wire type, a small power 


machines. That has been proved on lit- Milford engineers. relay, and resistor, when required, to appor- 
tion the flow of current between thermal 
element and relay coil, self-timing inter- 
THE MILFORD RIVET & MACHINE of oe trupter is introduced. It can be provided 


861 Bridgeport Ave. 1004 West River St. with a fixed, predetermined rate of inter- 











ruption, or with an external valuable ad- 

MILFORD, CONN. ELYRIA, OHIO justment. The fixed unit can be supplied in 

. Inquiries may also be addressed to our subsidiary: either open frame construction or in plug-in 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 3, PENNA. metal enclosures—dust cover, or hermetic- 





Designers and Manufacturers of: SPECIAL COLD-HEADED PARTS, SPLIT, SEMI-TUBULAR AND peep. | 2lly sealed—while the adjustable unit is avail- 
DRILLED RIVETS; RIVET-SETTING MACHINES; SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. | able in plug-in dust cover enclosures. Timing 
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“YOUR JOB 


CAN BE BIGGER TOO! =| 
HERE'S WHAT HAPPENED WHEN | MAILED : 
A COUPON LIKE THE ONE BELOW a 


<4 atte, 


F< “& >>> Pan 3 F8e 3 
ALR a a renge S. 
ys 2 $5 ry 

~ a a eek fee 


7 ae ee 


Bet. 50. i ag gwn 


oye a Pr 
< are Tens Wis: eis 2s 2 
1. By using the material received 1 was able to get approval for the 
purchase of a new, completely modern compressed air plant. 

2. The Sullivan WN-114 that I bought required so little attention 
that I was given additional supervisory duties and more responsibility. 

3. The management now has a much better understanding of me 
and my job. 


Suttivan, 100 Series, packaged, air-power plants are two-stage, 
double-acting, heavy-duty, continuous service compressors — 


SULLI / PON much smaller than old style, bulky compressors of the same 


100 Ss. een) so yet have operating economies exceeding those of the 
AIR # older units. 

100 Series Compressors need only to be hooked up to power, 
water and air lines and they are ready for 24-hour per day con- 
stant and efficient service. They are particularly suitable for 
synchronous motor drive and extremely well adapted for drive 
from steam turbines or diesel engines, Offered in single and twin 
units with piston displacements from 378 C.F.M. to 3656 C.F.M. 
at pressures up to 125 p.s.i. 




















THIS CAN HAPPEN TO YOU 

Send this coupon and you'll get all these FREE—a complete 
set of “DIVIDENDS,” each of which discusses a different 
air compressor maintenance problem—a method of keeping your 
air compressor constantly operating at top efficiency—and a 52- 
page Booklet packed with vital information about air com- 
pressors. Sending this coupon may be the most important thing 
you’ve ever done for your future. Why not send it NOW. 


a eee ee ee ee 


SIGN AND MAIL NOW 
OR PLEASE WRITE ON COMPANY LETTERHEAD GIVING YOUR TITLE 


SULLIVAN MACHINERY COMPANY, Dept. 2-942 Woodland Ave., Michigan City, Indiana. 
Please send me, without obligation, the complete set of SULLIVAN “DIVIDENDS” and your 52-page Booklet on air compressors. 





ADDRESS. city STATE 
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Honan-Crane 


COOLANT 
FILTERS 


ngineering and design of these new filters offer 
many features of outstanding importance in the practical and effi- 
cient removal of dirt and abrasives from machine tool oil and 


coolants. 


HONAN-CRANE MOBILE 
COOLANT FILTER 


This Mobile Filter is designed 
for removal of chips and abra- 
sives from oils and coolants 
used in machine tool opera- 
tions. The unit is a very effec- 
tive filtering medium, both easy 
and simple to operate. Oil or 
coolant is filtered through me- 
dium close woven cotton osna- 
burg, which effectively removes 
dirt and abrasives. Also re- 
moves fine chips and abrasives 
from the sump itself. Unit can 
be used to serve any number of 
machine tools, and cleans up a 
single machine in very few 
minutes. 


A compact coolant filter designed for direct installation 
on machine tools. Filter may be substituted for, or used in conjunction with, 
machine tool coolant tank. Removes contamination and abrasives as coolant 
is forced by centrifugal action through a filter pad. Filtering action is contin- 
vous and removes abrasives from coolant as rapidly as they are produced, 
assuring an absolutely clean supply of coolant at all times. Maintains con- 


stantly normal coolant temperatures. 


For complete 
SPecifications and 
©perating 
cr reunen: eiing HONAN-CRANE CORP. 
Manufacturers of Oil Purification Equipment 
402 INDIANAPOLIS AVENUE e LEBANON, INDIANA 
Subsidiary of 


HOUDAILLE-HERSHEY CORP. 












ranges from 1 to 12 pulses per second, and 
voltages to 32 volts dc. and 125 volts, 
60-cycle a.c. Applications include warning 
signals, flasher lights, industrial controls, and 
process timing. Electronic Controls, Inc., 
44 Summer Ave., Newark 4, N. J. 


Shop Truck 


Model FF Chore Boy is a dual-wheel plat- 
form-type shop truck of 1-ton capacity, for 
handling heavy materials. It has a non- 
skid deck with loading space of approx- 
imately 20 square feet. Features an elec- 
trically welded reinforced steel frame, and 
spring cushioned seats with form-fit back 
rest. Has simplified controls—hand lever 
for forward, reverse, and neutral, and steer- 
ing is by one hand, with convenient foot 
brake and accelerator. Seat cushion is hinged 


oi lat ei Ra i a as 


so that when operator leaves seat, brakes 
are automatically applied. Truck can be 
maneuvered through narrow aisles, up and 
down ramps, on to platforms, loading decks, 
box cars, and trucks. It is equipped with 
an air-cooled 7.7-hp. engine with speeds 
up to 15 miles per hour, operating 35 to 
40 miles per gallon of gas. The Buda Co., 
Harvey, Il. 


Portable Arc Welder 


Small portable, self-contained electric welder, 
named Zipper-et, is for light-duty welding 
and general maintenance. Operating on 110- 
volt a. c., it is housed in a heavy-gage metal 
case with carrying handle. Case lifts from a 
deep tray, which fits in bottom of case, and 
contains; a transformer that is bumout- 
proofed, with spun-glass insulation. It has 
separate primary and secondary windings, 
without any electrical connection between 
them. Accessories include cables with in- 
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sulated taper plugs and sockets; a separate 


















Bronze Bearings 


SLEEVE BEARING SLIDE RULE 





Jor the Engineer 


A Handy Sleeve Bearing Slide 

Rule that enables you to deter- 

mine at a glance if your bearings 

are standard stock sizes. Write, 

on your business letterhead, for 
one. It’s FREE. 


JOHNSON 


SLEEVE BEARING 
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Stock Size 


@ The trend among leading manufacturers is toward 
standardization. They have found, particularly with 
Sleeve Type Bearings, that it saves considerable 
time and money .. . simplifies ordering . . . provides 
excellent replacement service. 


In Sleeve Type Bearings the easiest way to standardize 
is to specify Johnson Bronze G P. From our list of over 
850 stock sizes it is possible to secure your entire 
requirements, machine finished, ready for immediate 
installation. Oil grooves, slots or holes are easily, 
quickly and economically added. 


Why not compare your needs with our stock list? See 
for yourself the excellent service we offer on standard 
size bearings. Every Johnson G P Bearing is cast in the 
best general purpose bronze alloy available, machined 
to precise tolerances, entirely free from all defects of 
any nature. Write for our general catalogue TODAY. 


Che 
MOST 
COMPLETE 


SLEEVE 


BEARING HEADQUARTERS 


SERVICE 





~—~512S. MILL STREET Wey” NEW CASTLE, PA. 
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PROFIT IS NO SIN 


Where do the taxes that support our Government 
come from? Only one source—Profit. 
























Where do our colleges, universities, hospitals and 





libraries get their endowment? One major source 
—Profit. 

Where does industrial growth get its finances, and 
the research that is behind that growth? Only one 
source—Profit. 

What is the one thing that induces people to risk 









their savings to finance all industrial development? 
Isn’t it the expectation of Profit? 

Isn’t it true that the only thing our “liberals”’ have 
to be liberal with is the Profit earned by others? 
What else is there to divide? 

Destroy Profit and you destroy everything that 









makes our American way of living the best the 





world has ever known. 
Profit is not the great sin. It is the great inspiration. 



































This organization of over a hundred trained engineers has twenty- 

seven years of consulting management engineering experience. 

We invite you to write for more information, or to request a 
personal interview in your office. 


THE TRUNDLE ENGINEERING COMPANY 


Cleveland, Ohio, Bulkley Building 
CHICAGO, City National Bank Building, NEW YORK, Graybar Building, 
208 S. LaSalle Street 420 Lexington Avenue 
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electrode holder and ground clamp; alu- 
minum, brazing, and steel welding rods, to- 
gether with starting carbon and instructions. 
Also included is 9000 arc torch, as well 
as a protective helmet with glass filter lens, 
Unit handles five sizes of welding rod, from 
sx through s% inch, and 3-in. carbons, 
Mid-States Equipment Corp., 2429 South 
Michigan Ave., Chicago 16. 


Fluorescent Lamp 


Fitting in any ordinary lamp socket or base 
plug, a 1-watt fluorescent glow lamp, with 
green or white phosphor, has been de- 
veloped. The walnut-sized lamp is equipped 
with either medium screw- or prong-type 
base. The green lamp is effective at night, 








because a dark-adapted eye is sensitive to the 
Tays it emits, according to the manufacturer. 
It can be used for hallways, as a safety light 
at the head of stairs, or in dark closets. 
The white lamp, which produces less light 
than the green, is suitable for night light 
service. Lamp is said to operate for at least 
a year, burning constantly. Lamp Division, 
Westinghouse Electric Corp., Bloomfield, 
N. J. 


Commutator Brush Gage 


Uniform commutator brush spring tension 
can be set, to prevent rapid brush wear, or 
scoring, or burning of commutator, with 
the aid of brush tension gage. The weigh- 
ing device is equipped with a leather hook 
for insulated connection between the carbon 
brush and the gage. Model 06-BT has a 
range of 0-6 pounds, 2-oz. graduations, and 
Model 009-BT ranges from 0-10 pounds, 


| COMPRESSORS - AIR TOOLS 
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This book is not for sale...as far as we know, it does not exist. 


If it did, such a book would point out the types of work that can be 
‘accomplished by several forms of motive power used by industry . . . the 
problems that can be solved better by one than by any other... the 
things that can be done by only one of them... and the still other jobs 
that require combinations of several powers. 

In the absence of such a book, we must all depend upon experienced 
engineers and manufacturers to advise us of the very latest practices in 
their particular fields. 

So if you are not thoroughly familiar with Compressed-Air Power .. . 
what it is doing for others, and what it can do for you. .. get in touch 
with an Ingersoll-Rand Engineer. He knows Air Power and its appli- 


"~ Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
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ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - OIL AND GAS ENGINES 





“One of the World's Largest Builders of Are Welders" 


3 
\'d_like-iaforntifion on\'Simplified" Welders checked 
C)} Gasolin ive lectrs 


@ HOBART BROTHERS CO., B 
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NAME 
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Portable 
Gos Drive 
Welder 


Portable 
Electric 
Drive 
Welder 


Generator Only 
: for Building 


Hobart A.C. 
Transformer 
Type Welder 


copies \" 
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For consistently good welds day-after-day 
on production welding . . . the operator 
can do no better than is possible with 
Hobart “Simplified’’ Arc Welders. He can, 
however, do his day-in-and-day-out weld- 
ing with much greater ease than is possible 
with other welders. This is due to the special 
design of the Hobart Welding Generator... 
it’s provided with close arc control through 
Multi-Range Dual Control. And this close 
arc control is continuous because of the re- 
markable stabilization of the Hobart Gen- 
erator . . . assuring you of sound, ductile 
welds for every setting. You can't help but 
get better welds with the Hobart ‘Simpli- 
fied"’ Arc Welder . . . and this means re- 
duced costs. Find out for yourself. ..try it! 
Hobart Brothers Co., Box FM-36 Troy, Ohio 


—_— — —— ee ee ee oe ee oe es oe 


Complete Information Furnished Without Obligation. Use Coupon Above, or Write 


PN tom f= Wo) = t 





2-0z. graduations. Both types are encased 
in a drawn brass tube, +& inch in diameter, 
on which graduated scale of figures is etched. 
National Electric Coil Co., 794 Chambers 
Rd., Columbus 16. 


Lift Trucks 


Standardized hydraulic lift trucks, called 
Load-Lift, have capacities of 3000 and 5000 
pounds. Truck has sealed ball bearings in 
the all-steel wheels. Platform remains sta- 
tionary at any height. Where floors are 
smooth and free from obstruction, the skid 
platform legs need only be elevated a frac- 
tion of an inch to move the load. When ob- 


structions are encountered, several strokes 
on lifting lever allow truck to negotiate. 
Small, accessible lever, which controls the 
speed, also lowers platform. Pulling handle 
is separate from lifting mechanism, to pre- 
vent accidents. Hydraulic unit is sealed from 
foreign matter, and truck is protected from 
injury by an overload safety valve, which 
allows a 20 percent overload. Market Forge 
Co., Everett, Mass. 


Fuse 


Compensation for contraction and expansion 
between fuse barrel and ink assembly, which 
is caused by alternate heating and cooling 
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CLICK! IT'S OFFI 
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It Gives Motors 


Here’s how it works 


Should a motor become overheated and dan- 
gerously hot, the Klixon Protector snaps the 
power “‘off’’ preventing the motor from burn- 


ing out. 




















J 











CLICK! IT'S ON! 


When the motor cools to safety, the Klixon 
Protector snaps the power “on” automatically 
if the automatic reset is specified ...or when the 
reset button is pushed when manual type is 


specified. 
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You can get complete protection against motors overheating 
and burning out by specifying motors with Klixon Built-in 
Motor Protectors. These protectors take into account all the 
causes of motors overheating and cut the motor “‘off’’ the line 
whenever motor temperature reaches the danger point 
regardless of the cause. 

Because Klixon Protectors are built into motors by the motor 
manufacturer, you get a tested and proven combination of 
protectors properly matched to the motors allowing maximum 
safe operating capacity without under- or over-protection 

of the motors. The illustrations at left show and describe 

the operation of Klixon Protectors. 

Get full motor life from your motors by buying motors with 
Klixon Built-in Motor Protectors. They are available with A.C. 
motors all sizes; D.C. motors up to 30 volts in automatic 

or manual reset types. 


KLIxON MOTOR PROTECTORS 





SPENCER THERMOSTAT CO., 2103 Forest Street, Attleboro, Mass. 














THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 





Stilled lighting 
Means Light that is RIGHT 


The elimination of eye strain, glare, and shadows is just as 
important as a high level of illumination. Skilled Lighting, the 
Wheeler way, puts the right amount of light in the right places 
to achieve four benefits that have an important bearing on profits: 
greater manual speed, increased accuracy, less spoiled work, and 
improved worker morale. Skilled Lighting makes your plant a 
better place to work. 


The broad line of Wheeler Reflectors is the backbone of Skilled 
Lighting. It offers the .right fluorescent or incandescent reflector 
for every area or “spot” in your plant. All are built of heavy gauge 
metal for long, hard service. 


Look in the Wheeler Catalogs for reflectors that show the results 
of Wheeler’s advanced engineering based on 65 years of manu- 
facturing experience. For copies, write to: Wheeler Reflector 
Company, 275 Congress St., Boston 10, Mass. Representatives 
in principal cities. 





All-Steel Open-End sl 
Fluorescent Unit 


Available for two or three 40-watt, or ’ 

two 100-watt lamps. Broad wiring chan- RLM Solid Neck Incandescent Reflector 
nels with accessible, enclosed ballast. Maximum lighting efficiency for either 
Can be mounted from chain or conduit, indoor or outdoor use. Expertly de- 
individually or in continuous runs. signed, ruggedly built. 75 to 1500 watts. 





“ od 





Distributed Exclusively Through Electrical Wholesalers 


suiting REFLECTORS 


Made by Specialists in Lighting Equipment Since 1881 
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as well as humidity changes, is featured in 
renewable fuse. Instead of permanently se- 
curing ends of the horn-fiber bridge, the 
link assembly is designed so that while 
held securely by chips at both ends, suffi- 
cient freedom of motion is permitted to 
avoid unbalanced strains and possible buck- 
ling. When threaded cap is screwed down 
and made tight, fuse is securely fitted and 
knife blades are held in initial alignment, 
regardless of possible degree of change be- 
tween barrel and bridge. Jefferson Electric 
Co., Bellwood, III. 


Soldering Iron 


Two heats are incorporated in electric solder- 
ing iron now on the market. The tool has 
a regular 150-watt heat for aluminum solder- 
ing, tinsmithing, and production soldering. 
High temperature reserve heat is quickly 
available by pressing a button in the handle. 
Replaceable tip can be heated to a bright 
red and held there, if necessary. No mica 
insulation is used. Heating element is 





molded into a thermal shock resisting cera- 
mic insulator. Iron weighs 18 ounces. 
Handle is protected from the heat by a 
double shield. Manufacturer claims that the 
soldering iron flows the solder in all con- 
ditions, maintaining its operating temper- 
ature when touching a large metal surface, 
and insures a uniform bonded strength. 
Dual-Heat Iron Co., 4370 Sunset Blvd., 
Los Angeles 27. 


Protected Motors 


Models B58-A, B, and C are a.c. squirrel- 
cage protected-type motors from 1 to 200 
horsepower. Rated 40 C rise, full-load 














VOLUME 104, NUMBER 3 - 


| files that “go to market” under the world- 

famous Nicholson and Black Diamond trade-marks 
are only those which can uphold the long-standing 
Nicholson guarantee of Twelve perfect files in every 
dozen. 

Those which “stay home”— the rejects — are the 
few which fail to pass the score or more of meticulous 
tests and inspections that guard the various manu- 
facturing stages. 

The testing operation illustrated above is one of 
many. Here, for example, triangular files are being 
checked, one by one, with a dial gauge to see that 
edges are uniformly correct in width. 


Relentless inspection of steel; forging, grinding 


= 
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CXSSSq NICHOLSON FILE CO., 27 ACORN STREET * PROVIDENCE 1, RHODE ISLAND allies. 
t (In Canada, Port Hope, Ont.) > <a 


and drawfiling inspections — to see that every blank 
is correctly shaped, even and smooth before cutting; 
annealing and hardening tests; magnified teeth in- 
spection ; tests of soundness; tests of cutting qualities 
... are a few of the other precautions taken to main- 
tain Nicholson and Black Diamond file quality as 
the highest in the world. 


SERVICE AND SUPPLY. Mill-supply houses 
handling Nicholson or Black Diamond file brands 
are chosen under the test of high standing, the 
capacity to carry representative assortments 
of file types and sizes, and the ability to render 
genuinely helpful file-selection service to industrial 
concerns, 











NIAGARA AERO HEAT EXCHANGER 


Removes Heat at Rate of Input— gives 
extra capacity for Increased Production 





Heat treat quenching is no longer a haphazard process when 
you regulate the temperature of quenching baths with the 
NIAGARA AERO HEAT EXCHANGER. It removes 
heat at the rate of input, maintaining the exact tempera- 
ture to produce specified, uniform physical properties. In 
continuous quenching systems it speeds production. 

Fast and accurate cooling is an important safety feature 
for inflammable baths, keeping the oil from reaching the 
flash point. Holding the temperature with precision, which 
includes the prevention of “‘over-cooling,”’ is made possible 
by the patented Niagara “Balanced Wet Bulb” Control. 
And since 95% of the cooling water is saved, the NIAGARA 
method pays for itself in a short time with direct economies. 


For complete description write for Bulletin No. 96. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. FM-36, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING m\)P HEATING @ DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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continuous duty, with a 15 percent service 
factor, they are protected from dripping 
liquids, falling metal chips, and other for- 
eign matter. Have two shielded air exhaust 
openings in upper half of frame. Patented 
centrifugal bearing seal, which permits use 
of soft grease, is incorporated in the ball- 
bearing machines. Alucast rotors, in which 
bars, fans, and end rings are cast in one 
operation from aluminum alloys, are em- 
ployed for sizes 203 to 404. Rotors of 
larger sizes have copper bars with brazed-on 
fans and end rings. Stator coils are pro- 
tected by Vinylastic insulation. Crocker- 
Wheeler Div., Joshua Hendy Iron Works, 
Ampere, N. J. 


Portable Cranes 


Made of welded steel, lightweight Canton 
portable cranes handle loads where over- 
head lifting equipment is not available. Two- 
speed operation is provided by single or 
double cable for light or heavy loads. Ad- 








justable extension handle gives additional 


leverage for extra-heavy loads. Self-locking 
worm mechanism holds the load with safety 
at any point. Available in models of 1- to 
3-ton capacity. Hill Acme Co., 6500 Break- 
water Ave., Cleveland 2. 


Sound Film Projector 


Lightweight, portable Model 63-L 16-mm. 
sound-on-film projector is for small group 
showings. Unit is housed in plywood case, 
which contains all the equipment necessary 
—projector, table-top screen, speaker, 800- 
ft. take-up reel, cords, and reel arms for 
2000-ft. reels. Weighs 274 pounds, and 
is approximately 8xl2x15 inches. Manu- 
facturer claims it can be unpacked, set up, 
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F.L.A.T. drive gets along on its own. Power delivery stays up 
... Wear on belt and bearings stays down .. . without con- 
tinual readjustment. 

Other short center drives require the expense of frequent 
regulation and parts replacement in order to maintain effi- 
ciency ... but Flat Leather Automatic Tension drive takes 
care of tension by itself. The pivoted base responds auto- 
matically to the load— increasing belt tension when the load 
is heavy, decreasing belt tension when the load is light.. You 
always know tension is correct. Power saved ... wear elim- 
inated . . . man-hours put to better purposes. 

When, after a long period of service, the base finally does 
need adjustment, it’s an easy job — can be done with the 
motor running and without the nuisance of realigning sheaves. 

Ask your Graton & Knight distributor for a demonstration. 
His name is in THOMAS’ REGISTER and Classified Phone 
Book. Look under “Graton & Knight” in “Belting” section. 


Side-by-side tests show the advantages of flat leather belts 
for pivoted bases. And Graton & Knight’s “Research” 
Leather Belt has the ideal characteristics to give you depend- 
able and trouble-free service: 
runs cool over small pulleys — thinner cross-section of 
leather belt than that of a Vee belt minimizes internal wear 
less initial tension needed — “weight-controlled” curry 
builds in high coefficient of friction 
elonger non-stretch life — it is “pre-stretched”’ according to 
hide characteristics 
ehighest ply adhesion 
(patented) 
“Research” is guaranteed to increase average machine 


strength — ‘“Tension-Cemented” 


production at least 3% . ae 
Write for new, free Belting Manual to Graton & Knight 


Company, 330 Franklin Street, Worcester 4, Mass. 


Research Leather Belting 


from Graton & Knight's complete line . . . manufactured under one control from 
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green hide to finished product, 





HELPS MAINTAIN FULL CAPACITY 
and ECONOMICAL OPERATION in 
EVERY DEPARTMENT... 














AAARARES 
AA 


SAAWEURBUEREELLEUUULLSS 


e Each department gets adequate air volume at the right 
pressure ... whether you’re working one department, 
two, or the whole plant. Pipeline air losses are eliminated. 
No idle time while pressure builds up. No plant shut- 
downs due to compressor failure. This substantial help 
towards maintaining full capacity and economical opera- 
tion is yours with Kellogg-American “On-the-Spot” Air. 
An efficient industrial air system which spots a small air 
compressor in each department to supply air right where 
it is used. Yet, there is no noise or vibration interference 
with employees or operations. Kellogg-American air 
compressors are engineered to give smooth, quiet opera- 
tion. For details contact your nearest Kellogg-American 
Distributor or write to American Brake Shoe Company, 
Kellogg Division, Rochester 9, N. Y. 


n@ 3 ekciche aA sb- Tied, 
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threaded, and picture started on screen 
in about three minutes. Marked film path 
simplifies threading, and only one movable 
part is used in the operation. One electrical 
plug completes connections to projector. 
Cords are permanently wired to speaker. 
Reel arms of 2000-ft. capacity slip into 
sockets. Universal operation for both pro- 
jector and amplifier. All bearings are fitted 
with either oilless bushings or oil-sealed 
ball bearings. Movie-Mite Corp., Kansas 
City 6. 


Motor Control 


Single-knob precision control of direction 
and extent of motion for any type of re- 
versible motor is provided by motor control 
now on the market. With this unit, called 
pulsing control drive, a motor may be run 
continuously, or turned in small increments. 
Works on all standard currents and fre- 
quencies. The extent of fine and coarse con- 


trol effected by the unit can be made to 
suit every purpose, permitting quick ap- 
proach and precise positioning of controlled 
object, according to the manufacturer. Appli- 
cations include precision control of valves, 
flaps, radio tuning elements, cranes, lifts, 
rolls, presses, machine tools, and mixers. 
Yardeny Engineering Co., 105 Chambers 
St., New York 7. 


Air Tool Lubricator 


Automatic lubrication of pneumatic equip- 
ment is provided by lubricator, which has a 
full-view non-breakable transparent plastic 
window with “O” rings for top and bottom 
seals. Lubricant is regulated by a needle 
valve, located on the air outlet side, which 
is adjustable to meet equipment require- 
ments. Valve can be turned off when no 
lubrication is required. Filler cap and ad- 
justing aperture is directly above regulator. 
Unit works only when air-operated equip- 
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with a THEW-LORAIN you can and ger ld 


Now Industrial Plants can have the Correct 
- “A =6Mounting plus Front End Interchangeability 


CRAWLER—The crawler mounting won't travel your 
unit as fast as “rubber” mounting, but you can bet it 
will take your machine anywhere you need it—over 
roughest, toughest going and up steep grades. Lorain 
Crawlers provide 2 speeds both in forward and re- 
verse. Operator can steer in either direction or pivot 
turn with the turntable swing in any position. With a 
Lorain Crawler you have power and traction combined 
with usual maneuverability. 


MOTO-CRANE—Lorain Moto-Cranes, with 
their high mobility, are ideal for serving big 
areas and widely separated variable jobs. These 
are rubber-tired, two-engine units. Turntable 
unit powers all shovel-crane operations. The 
chassis engine propels the entire unit—up to 
30 M.P.H. on the road—and with ample low- 
speed power for off-the-road going or heavy 
tows, moving cars, equipment, etc. Six wheeler 
units, with choice of 4-wheel or 6-wheel drive. 


SELF-PROPELLED—In this popular unit a single 
engine powers all shovel-crane operations and also 
propels the entire unit up to 7% M.P.H. This eco- 
nomical unit is especially engineered for localized 
on-the-job mobility. Six wheeler unit, 4-wheel 
drive, rubber-tired. All Lorain Self-Propelled units 
provide a big platform on the carrier for trans- 


porting load. 


Your Lorain unit can be quickly adapted 
to handle any and all of these jobs: 


Magnets, Clamshell, Dragline, Skips, Grabs, Slings, 
Grapples, Skull Crackers, Hook Blocks, Tongs, Clamps 


Reg. Trade Mark THE 


1a i Tt THEW SHOVEL COMPANY 
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IN AIR COMPRESSORS... THERE ARE 


MASTERPIACES 







































ment is in use, controlling the amount of ff 
oil to be mixed with working air. Avail- 
able in 4- and 3-in. standard pipeline sizes, 
CCA Products Engineering, P. O. Box 671, 
Glendale, Calif. 


Industrial Thermometer 


Five-inch mercury-in-glass thermometer is 
suitable for use where space is limited and 
instruments are subject to vibration. Appli- 
cations include diesel engines, air com- 
pressors, lubrication oil lines on motors, gen- 
erators, reduction gears, and small diameter 
brine, water, and steam lines. Thermometer 



























The superior features of Schramm Air 
Compressors put them in the class of 
a “masterpiece”! The reasons for 
this ‘‘extra” value in Schramm Compressors are: 
(1) 100% watercooled; (2) Forced Feed 
Lubrication; (3) Mechanical intake 
valve; (4) Compact, lightweight! 
All features that are designed for heavy duty, 
continuous service, with minimum 
attention! Schramm enables you to do 
your compressed air jobs quickly—easily— 
economically! Start your compressor planning 
by writing today for detailed data on 
Schramm Compressors. Study the 
details of construction and you will see why 
Schramms are masterpieces in Compressed Air. 


THE COMPRESSOR PEOPLE 


~SOTRAM ML 80 zzz enssre 
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has Binoc tubing enclosed in a compact 
one-piece case. Made in different stem 
forms—straight, 90-deg. angle, 90-deg. right 
angle, 90-deg. left angle, or 45-deg. reclined 
(135-deg. oblique) angle, for selection in 
accordance with installation requirements. 
Ranges include minus 40- to plus 110-deg. 
F., 30- to 180-deg. F., 30- to 240-deg. F., 
and 200- to 500-deg. F. Taylor Instrument 
Cos., Rochester 1, N. Y. 


Liquid Level Control 


Control Series P17 are rugged single-pole 
double-throw electronic relays for level con- 
trol of all liquids. Contact with the sanitary 
liquid used is made only by a stainless steel 
probe rod—no floats or other moving parts 
are required in tank. Accuracy is said to 
be maintained regardless of temperature or 
pressure. Contains no vacuum tubes, and 
operates with low voltage in probe circuit. 
Instrument is suitable for sanitary installa- 
tions in general purpose pumps, pasteurizers, 
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meter Bausch & Lomb Safety Eye- 
wear is available with plano 
lenses or professionally pre- 
scribed corrective lenses 
when needed. 
All B& L Safety Lenses 
now in production will be 
. marked with this trade- 
Pe mark— recognized as the 
, symbol of highest quali- 
. e 2 ty in optical products. 
Your first consideration, . 
he RIGHT safe wear-for EACH job! 
the safety_eyewear-for job! 
Ir it’s up to you‘to keep workers’ eyes on the job, your first consideration 
eg should be to make sure that each worker is fitted with safety eyewear that is 
“ matched to his particular job. @ If the hazards of all jobs were alike, one 
le . 
in type of goggle would do for all. But they aren’t! That is why Bausch & Lomb 
4 manufactures a complete line of safety-eyewear, each designed to protect against 
Re the hazards of a particular job or group of similar jobs... whether it’s a 
t ; , ; 
F problem of flying particles, excess light, fumes or dust. Write for complete 


particulars. Bausch & Lomb Optical Co., 650 St. Paul St., Rochester 2,N. Y. 


BAUSCH & LOMB 
|= en 
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COMET light weight 
electric hoist. Capacities 
from th to 1 ton. 








METEOR heavy-duty 
electric hoist. Capacities 
from 1% ton and up. 


CYCLONE 12 bearing high 
speed hand hoist. Capacities 
from \%th ton and up. 


































Since 1876 Chisholm-Moore has been providing industry with many 
types of overhead materials handling equipment. These years of expe- 
rience combined with “service-thinking” engineering skill are reflected 
in the operating efficiency, durability, economy and safety features of all 
CM materials handling equipment...Hand Chain Hoists, Electric Hoists, 
Monorail Trolleys, Traveling Cranes, CM Puller (for horizontal pulling) 
and other CM equipment are fully illustrated and described in Catalog 
1944. You'll find the information most helpful. Write us today for a copy. 


CHISHOLM2MOORE 


HOIST CORPORATION 


(Affiliated with Columbus-McKinnon Chain Corporation) 
GENERAL OFFICES AND FACTORIES: 130 Fremont Ave., TONAWANDA, N. Y. 
SALES OFFICES: New York, Chicago and Cleveland 





FACTORY MANAGEMENT and MAINTENANCE 


tanks, vat coolers, freezers, carbonated bever. 
age dispensers, beer-handling equipment, 
sterilizers, and similar equipment. Operates 
on 115 or 230 volts, 60 cycles a.c.; power 
consumption, 4-watt. Photoswitch, Inc, 
77 Broadway, Cambridge 42, Mass. 


Foot Switch 


Drill presses, sanders, lathes, spot welders, 
jig saws, circular saws, or any motor-driven 
equipment up to 1 horsepower, may be 
controlled with foot switch, called Time. 
O-Lite. A neon pilot light on foot pedal 
inside switch shows where it is in the dark, 
Non-skid base makes bolting or screwing to 
the floor unnecessary. Operates on any a.c, 





Pa AR cE BE Ais eS ET: 


circuit, and incorporates a heavy-duty snap- 
action, single-pole, double-throw switch. Sil- 
ver contacts are used throughout. Two 
black outlets, each with 1500-watt capacity, 
operate electrical equipment when pedal is 
depressed. One red outlet turns electric 
equipment off when pedal is depressed. In- 
dustrial Timer Corp., 117 Edison Place, 
Newark 5, N. J. 


Moisture Separator 


Moisture is removed from air lines as well 
as gas lines by the 636 Series dryer. It 
is designed to use different drying mediums 
for different degrees of moisture removal. 
Also can be used in connection with weld- 
ing and brazing operations where moisture 


. 
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AMESTEAM Lfenerator 


al. With over 100 years of experience as our background, it’s natural 
re to expect Ames to know the answers to steam power questions. 
And in its particular field, the AMESTEAM Generator does provide 
all the answers! 
For the AMESTEAM Generator is a compact, self-contained 
package of power ideally suited to supply speedy and reliable 
steam service at low cost. It takes little space, sets up quickly, 
supplies steam rapidly, and runs flawlessly year after year. And 
it is so ingeniously designed that repairs, when necessary, can be 
















A complete Return to the 
Boiler System, including 


Feed Witer Pemp ond made in very little time. 
Condensate Tank with For these reasons, any engineer who is looking for a steam 
their accessories, is port power unit from 10 to 300 horsepower should get in touch with 


of the standard equip- 
ment with every stand- 
ord AMESTEAM 
Generator. 


Ames immediately. 
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APPLETON Rtn 


SAVES TIME 
AND TOOLS 


Production is speeded, tool damage lessened, fatigue cut 
greatly with Appleton Retract-o-Reels! No stress or strain 
because tools are supported in exact position, ready for in- 
stant action, yet held up out of the way when not in use. 

Appleton Retract-o-Reels are ideal for drills, screw-driv- 
ers, any electrical or air-operated equipment weighing up 
to ten pounds. Precision-engineered, sturdily built —the 
weight of the tool is accurately counterbalanced by adjust- 
able spring tension. The solid cast, stream- 
line housing is dust and dirt-proof. 


GET FULL FACTS— write today for Bulletin 


504, which gives complete information 
about the | Retract-o-Reel and about Appleton 
““Reelites’’—automatic take-up reels for electric 
conductor cable or, see Sweet’s File, Page 2a/19. 


APPLETON ELECTRIC COMPANY 
1715 WELLINGTON AVE. + CHICAGO 13, ILL. 


14 Branch Offices and 7 Resident Representatives 
in all principal markets. 


ps ec Yo 
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conditions are detrimental. Construction 
consists of outer shell of 6-in. O.D. seam. 
less steel tubing, and removable inner shel] 
or cartridge of rolled sheet metal, with per. 
forated metal bottom. Cast bronze head, 
with inlet and outlet openings, is bolted 
to a flange welded to outer shell. Depend. 
ing on drying efficiency required, the 
three drying mediums for use in cartridge 
are (1) mechanical-acting Fiberglas, which 
operates as a baffle, is non-absorbent, and 
removes all entrained moisture, but not aj] 
of the water vapor; (2) calcium chloride, 
which removes water vapor to the extent 
required for most uses of air and gas; and 
(3) activated alumina, for use where abso. 
lutely dry gas or air, entirely free of water 
vapor, is necessary. The Gasflux Co., 198 
Wayne St., Mansfield, Ohio. 


Wire Rope Clamp 


Known as Cabl-Ox, wire rope clamp in. 
corporates a wedging action in its compon- 
ent parts, making it possible to hold loads 
in excess of tensile strength of rope used, 
Unit is alloy steel, cadmium plated for 





weather protection, and streamlined for 
freedom from obstruction. Can be assembled 
by unskilled labor, and is readily disas- 
sembled for tightening stretched lines, or 
other uses. Made in standard sizes from % 
to ? inch. Nunn Mfg. Co., 2125 Dewey 
Ave., Evanston, IIl. 


Paint Remover 


Non-flammable paint remover is said to be 
safe on any metal or hardwood surface, and 
to provide the speedy removal of all types 
of paint and enamel. Maker claims that 
up to 8 coats of paint can be penetrated, 
loosened, and removed in one step, taking 
no longer than 30 minutes. After penetra- 
tion, paint or enamel can be sheeted off 
by a pressure rinse. Kelite Products, Inc., 
909 East 60 St., Los Angeles 1. 


Lint Interceptor 


Cast-iron lint interceptor has been developed 
for use in industrial plants, textile industries, 
and for connection with pumps, where lint 
and wiping waste clog drainage lines. Sep- 
aration is made by perforated strainer of 
plain or galvanized metal, to which may be 
attached a brass or copper basket of suitable 
mesh. Basket is removable for inspection 
and cleaning. For service conditions, it has 
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Don’t say it! try this -— 


Words might soothe her feelings, but words won’t improve this situation. 


Eliminating such routine, time-wasting work is a job for Uarco. 


Uarco specializes in creating forms that see that work is done quickly and 
easily. Forms that come with carbons inserted, paper already aligned, set to 
be typed or pencil written. Forms that speed productive work by ending 
bothersome routine fussing with sheets. 

Uarco forms are designed to save your time and money in all depart- 
ments, from purchasing to billing. You'll find that Uarco has modern 
forms that simplify and increase the efficiency of business procedure. 


Call your Uarco representative today. He'll gladly give you the whole story 
along with concrete examples of how others have saved with Uarco... or 
write us. UARCO, INCORPORATED, Chicago, Cleveland, Oakland - Offices 
in All Principal Cities. . 


INCORPORATED 





SINGLE SET 
AUTOGRAPHIC REGISTERS FORMS 
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BUSINESS FORMS 


o 





CONTINUOUS-STRIP FORMS FOR 
HANDWRITTEN TYPEWRITTEN BUSINESS MACHINE RECORDS 


X 


For Instance... 


Uarco Multi-Fold Continuous 
Strip Forms. They bring easy 
handling and loading to type- 
writers, bookkeeping or billing 
machines. Perfect alignment— 
carbon-set—consecutively num- 
bered. This particular form pro- 
vides legible, clean copies. Easy 
to set up, they feed the machine 
while the typist types. For com- 
plete details, write today. 








209 













Sp 





"o don’t buy conveyors by the pound — 
nor by the piece. You buy equipment 
which, when installed, is an integrated, work- 
able plan for moving parts or products through 
successive plant stages. And the heart and core 
of this plan is engineering. Economies in time, 
effort and space are reaped in direct proportion 
to the skill and care exercised on the drafting 
board. Logan, a conveyor pioneer, with two 
generations of experience, has justifiable confi- 
dence in its staff of engineers. At the home 
plant, and in the field as well, Logan Co. offers 
gtade-A talent to serve a host of nationally- 
known customers. 


LOGAN CO., Inc., 510 Cabel St, Louisville 6, Ky. 





it’s what we 
have to sell 














In the above Logan 
conveyor installa- 
tion, ball plate 
tables facilitate 
transfer of work 
in process from 
feeder line opera- 
tions to main as- 
sembly line. 











































an open bottom, and all dirt and sediment 
can be brought out through bottom blow-off 
connection. Unit is built for working pres- 
sures up to 150 pounds. Openings through 
basket are on a line with top of pipe, pre- 
venting unit from becoming airbound. Cover 
is bolted and duracoated. Interceptor is 
available with flanged I.P.S. connections in 
various sizes. J. A. Zurn Mfg. Co., Erie, 


Pa. 


Aluminum Venetian Blinds 


The principle of aluminum for insulation 
is applied to the treatment of the glass area 
of windows by using an aluminum slat in- 
stead of steel or wood in venetian blinds. 
One side of the slat is polished to reflect 
heat, and the other side is satin-finished 
to prevent the metal from absorbing it. 
The polished side facing out reflects light 
to the ceiling area, affording even distribu- 
tion. Aluminum facia board is used. Dust 
and grease do not adhere to the treated 
metal. MacArthur Smith & Associates, 134 
South LaSalle St., Chicago 3. 


Indicating Flow Meter 


The Veriflow meter, for measuring, indicat- 
ing, and totalizing liquids used in industry, 
can indicate the rate of flow at a point 
remote from meter. This is in addition to 
rate of flow indication and integrator which 
are integral with meter. Remote indication 
is secured by mounting generator on top 
of the flow meter, the same shaft operating 
both generator and totalizing register. No 
external source of electricity is required, 
because indicating meter measures output 
of generator, and is calibrated to indicate 
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1t’s compact, but ++ handles full flow 

















It’s positive, but it never interrupts production 


Every drop of the fluid you want — or for cleaning the filter. 
cleaned gets cleaned by the Cuno The Cuno catalog in SWEET’S tells 
«filter cae strainer. which Cuno model is best for your re- 
4 send for complete cata- 
). Cuno’s engineering 
cial con- 
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the senet panier log, ost lao help you 08 SP 
ull flow without the ~ ditions. 
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ENGINEERED FILTRATION 


No larger than 
type, it handles 
necessity of an ¢ 
suming duplex insta 
the fluid is inspecte 
all-metal filter elemen 
ternally mounted. 
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FOR 
A COMPLETE CUNO CATALOG, SEND COUPON 


CUNO ENGINEERING 
co 
616 South Vine Street, So conip ne a 


Please send me 
. a free copy of yo 
i tiaeiainadl tes tine anovliees i odety ur catalog. I am especially 
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Cases, kegs and packages can’t walk and you're wasting time, labor and 
money if you lug them about by hand. A Rapids-Standard Wheel-Ezy hand 
truck will give you easy wheeling with these bulky objects and will keep your 
handling costs low. Bottlers, brewers, distributors, super-markets and delivery 
men are finding increasing use for the Wheel-Ezy. There is a use for at least 
one in every plant. Strong, lightweight and perfectly balanced, Wheel-Ezy 
handles loads up to 500 pounds with ease. “Step-Climber” feature makes it 
possible to go up and down steps in easy fashion. Now available in one and 
two handled models, open or solid plate nose. Write for literature and price 
lists — no obligation. AGH—Demountable Cushion rubber wheels . . . it’s tough. MOCH 
—Moulded on Cushion Rubber Wheels, moulded to metal core. 
ABK—Plastic wheel with laminated fabric tread, moulded under 
heat and pressure. MRK—Resinoid Wheels made of sturdy canvas 
duck, macerated and moulded under heat and pressure. Plain or 
Roller Bearings. NICRO STEEL—Fine quality grain castings, fully 


machined. Oilite Bearings, zerk lubrication. GP—General Pneu- 
matic with 10’ x 3.50’° demountable rubber tires. 


OFFICES IN PRinci Ff A &i CITIES 


STEEL FORGED CASTERS - a CONVEYORS - 


The "Fapids Standard Lo.,/ne. 


Sales Division—370 Peoples National Bank Bldg., Grand Rapids 2, Michigan 


CHOICE OF WHEELS 








POWER BOOSTERS 





212 





the corresponding rate of liquid flow through 
the meter. Scale of indicator can be cali- 
brated to read in any values of flow de- 
sired. Applications include measuring, in- 
dicating, and totalizing flow of oil, testing 
hydraulically operated mechanisms, and pro 
vortioning of two or more liquids. ‘The 


Hays Corp., Michigan City, Ind. 


Safety Glove 


A warning red color, cautioning worker 
when his hands are dangerously near mov- 
ing machinery, is a feature of the Stanzoil 
glove. Oil- and acid-resistant, the gloves 
are made of milled neoprene, which provides 


a coating for resistance to abrasion and other 
wear. Curved fingers enable wearer to grip 
tools and other objects easily. Made in both 
knit (Type R-26) and gauntlet (R-27) 
wrist styles, in one standard size. Pioneer 


Rubber Co., Willard, Ohio. 


Flexible Tubing 


Stainless steel flexible tubing features helical 
convolutions and an integral cylindrical ex- 
tension suitable for attaching flare-type fit- 
ting. Provided with metallic braid jacket 


to take care of internal pressure require- 
ments. Any type of end connection can be 
furnished. Standard sizes range from e-to 
3-in. ILD. Seamlex Co., Inc., 27-27 Jack- 
son Ave., Long Island City, N. 7. 


Pressure Switches 


Three 8-0z. switches, for either pressure or 
vacuum up to 200 pounds, are for con- 
trolling liquids or gases which do not cor- 
rode brass. Applications include control of 
compressors, pumps, and carbonated bever- 
age equipment. Rated at 10 amperes on 
110-volt a.c. Type M-500 has an externally 
adjustable range with fixed differential; 
M-600 can be reset manually from the out- 
side; and M-700 has an adjustable differ- 
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The big advantages of AGALOY small tubing are: 
Proper inside and outside surface conditions .. . Processed to bend and form as required. 
; Corrosion-resistant, heat resistant, accurate. 


Stainless (Types 304, 308, 316, 446 and others)... Monel metal 
317, 321, 329, 347, 410, 430, .--Nickel...Inconel...L Nickel. 


Available in sizes 5/8-inch outside diameter and smaller 


ACALDY veins company 


75 WEST STREET, NEW YORK 6, N. Y. 





' Send for your copy 
Chicago Office: Mill: "Plan with Agaloy 


221 North La Salle Street, Chicago 1, Illinois Springfield, Ohio Tubing” 
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OUTLIVE TWO! 



























































LUBRIPLATE Lubricants actually 
condition bearing surfaces and 
stop progressive wear. They pre- 
vent rust and corrosion and resist 
steam, hot water, many acids and 
other adverse conditions. LUBRI- 
PLATE is in a class by itself. Use 
it and make one bearing outlive 
two. Write or phone for facts 
and figures. 
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YOU CAN INCREASE 
LIFE EXPECTANCY 
OF ANTI- FRICTION 
BEARINGS 


While manufacturers and users of 
all types of machinery base operat- 
ing cost figures on a definite pe- 
riod of time, over which they can 
safely predict that their equipment 
will operate, they fully realize the 
economy that will result from in- 
creasing the “life expectancy” of 
bearings. Ball and Roller Bearings 
represent a sizable investment. In 
order to secure a paying return on 
the investment, considerable care 
must be exercised in installation 
and in lubrication. Manufacturers 
and users of anti-friction bearings 
have been able to increase the life 
expectancy of their bearings by the 
use of LUBRIPLATE Lubricants. 
There is a reason for this phenom- 
ena. Through long and careful re- 
search, the manufacturers of 
LUBRIPLATE have been able to 
combine all those desirable quali- 
ties that are vital to the continuous 
operation of anti-friction bearings. 


LUBRIPLATE Lubricants stay 
put when applied. They don’t drip 
away nor are they dissipated at 
high temperatures. LUBRIPLATE 
maintains an extra protective lu- 
bricating film on bearing surfaces 
at all times and prevents them from 
scoring. Since LUBRIPLATE sheds 
water, it provides that necessary 
protection against the destructive 
forces of rust and corrosion. A 
comparatively small amount of 
LUBRIPLATE does the job—mak- 
ing it economical as well as lon 
lasting. A durable LUBRIPLATE 
“film” keeps metal surfaces apart, 
no matter how heavy the load nor 
how high the speed, and reduces 
heat and friction, the exponents 
of wear, to a minimum. Bearings 
thus retain their newness longer. 


Specially developed to meet the 
operating requirements of anti- 
friction bearings, BALL BEAR- 
ING LUBRIPLATE provides cool 
and quiet performance for grease 
type bearings operating at speeds 
up to 5000 R.P.M. and tempera- 
tures to 300°F. For conditions 
other than above, consult the 
LUBRIPLATE recommendation 
chart. Write for a copy of the 
“LUBRIPLATE SERVICE 
HANDBOOK” containing valu- 
able information on the subject of 
lubrication of anti-friction and 









ential. Contact arrangement in the first two 
are normally closed, normally open, or 
double throw. The third design is available 
only with normally-open contacts. Pressure 
connection is made by a 4-in. pipe nipple. 
A diaphragm pressure switch, with a sen- 
sitivity of 1/100 inch of water on stationary 
applications, is available in a round housing. 
It may be adjusted by two knobs to any 
pressure value desired. The Aerotec Co., 
White Plains, N. Y. 


Rust Remover 


Rust can be removed from precision bear- 
ings and machined surfaces, without affect- 
ing critical dimensions, by compound which 
has been developed, according to the maker. 
Other uses include rust removal from cast- 
ings, steel stock, fabricated parts, hand 
tools, and equipment exposed to weathering 
during storage. It is claimed to be relatively 
non-corrosive to steel, even under conditions 
of long exposure. Can be applied by brush, 
spray, or dip, and is available in pint to 
tankcar quantities. Nox-Rust Chemical 
Corp., 2459 South Halsted St., Chicago 8. 


High-Pressure Steam Valves 


Line of valves for high-pressure, high-tem- 
perature steam service, primarily in the 1500- 
and 900-Ib. pressure classes, include gate, 
globe, angle, and automatic stop-check types. 
Bonnet joint utilizes the~ pressure in the 
valve to seal the joint and to eliminate leak- 
age. Maintenance is reduced to a minimum, 
because there is no need for pulling up bon- 
net joints by re-stressing studs. Inspections 
of valve interior is expedited, because bonnet 
joint can be easily taken apart and reas- 





other bearings. Adv. 
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Stencil Marked 
for Prompt 


identification. Do your shipments receive preferred 


handling in transit to your customers? 
illegible addressing Stencil addressed shipments get preferred 


causes delays handling ot 
and lost shipments. 








Common carriers recommend 
stencil addressing. Stencil 


A _ aa © addressed shipments are 


/ clear-easily read—permanently marked- 
G A ster" and eliminate illegibility-labels coming 
off-speeds delivery-due to prompt iden- 

/ tification in transit. 


Stencil addressed shipments keep your pack- 
ages out of the carriers’ Lost Shipment 





Warehouse. 


DIAGRAPH-BRADLEY Jy>) ov 
<B. 





STENCIL MACHINE CORPORATION 
ST. LOUIS 8, MISSOURI 


DISTRIBUTORS IN PRINCIPAL CITIES—SEE CLASSIFIED 
SECTION-TELEPHONE DIRECTORY-STENCIL CUTTING MACHINES REG U.S “J OFF. 


STENCIL CUTTING MACHINES 


Complete Shipping Room Supplies 
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sembled. Light in weight, valves are space- 
saving, since heavy flanges are eliminated, 
Gate valve design provides proper guiding 
of disk for the full length of its travel on 
the close-fitting machined guide. All types 
have welding ends. Crane Co., 836 South 
Michigan Ave., Chicago 5. 


Calking Gun 


Designed for use with either cartridge or 
bulk compound, the Beaver calking gun 
has nozzles machined from bar stock, for 
strength and smooth flow of compound, 
maker states. All parts are machined and 
interchangeable. Gun does not require fric- 


1 
H 





tion to propel driving rod, because it in- 
corporates positive ratchet drive Extra- 
heavy-gage barrel handles heavy or light 
materials, including light oils. Gun comes 
in 5-, 10-, and 15-in. sizes, with 4-, 4-, 
#-, or 4-in. round nozzles. Western Reserve 
Mfg. Co., 3723 East 93 St., Cleveland 5. 


Lift Truck 


Compact, lightweight fork truck, known as 
Trucloader, is constructed to lift, carry, 
stack, and tier unit package loads weighing 
up to 1000 pounds. Adapted for fast load- 


ing and unloading of highway trucks and 
trailers, it has turning radius of 57 inches. 
Utilizes the principle of unit loads packed 
on suitably designed pallets. Clark True- 
tractor Div., Clark Equipment Co., Battle 
Creek, Mich. 


Riveting Hammer 


Small, lightweight pneumatic riveting ham- 
mer includes hand-fitting grip and controlled 
speed. Expansion of air is exhausted 
from front at operating head, keeping ham- 
mer cool while in use. Barrel is of one- 
piece all-steel construction, with a reinforced 
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they're improved Ermieto fittings! 


Weatherhead Ermeto fittings are made in all sizes and 
types. They can be furnished in O.D. tube or in nominal 


lg inch to 2 inch O.D. Ermeto fittings for 


pipe sizes from 
special installations are also available for a wide variety of 
uses. These fittings have been field tested and approved in 
thousands of installations on hydraulic, oil, water, gas and 
fuel lines. They will withstand excessive vibra- 
tion for an indefinite period and hold beyond 
the burst strength of the tube itself. For infor- 


mation or literature, write or phone any 


Weatherhead branch office. 


Look Ahead with @ 
Wea therh ea d 


HE WEATHERH OHIO 


Branch flices: New ork, P leipt 1 
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end to take piston impact without breaking. 
Piston is of hardened alloy steel, for heavy 
service, and valve block and sleeve valve 
are made with large wearing surfaces. Air 
throttling regulator valve permits adjustment 
to accommodate all kinds of riveting, includ- 
ing plain or heat-treated alloy aluminum, 
brass, or soft iron. Available with offset or 
grip handle in three sizes, for light, medium, 
- a riveting. Ideal Commutator Dresser 
, 1416 Park Ave., Sycamore, II]. 


Fluorescent Lamp 





Safreen is the designation of a fluorescent 
| lamp said to provide a bright but mellow 


4. Vertical tletend .- Capacities 3 te 300 . | | light, instant illumination, and long lamp 
ischarge .m., pressures to | life. Manufacturer claims that the life of 
iT 00 p.s.i. at speeds 


| the lamp will run approximately 5000 hours, 
because heavy-duty cathode provides a large 





surface area for the emitting coating. Used 














@ Before you replace your worn out or obsolete rotary 
pumps, it'll pay you to get full details on the Roper 
line today. For example, the Roper 4-port design 
offering 8 different piping connections will help you 
cut installation costs. 4 piping arrangements are 
illustrated with pump operating clockwise... 4 other 
arrangements are possible with pump operating 
counter clockwise. 


Roper pumps run quietly and efficiently in either 
direction. They are designed along the correct hy- 
draulic principle and built compactly to fit a wide 
range of application and mounting conditions. 


Send for Catalog with Complete information on Roper Pumps 


GEO. D. ROPER CORP., 183 Blackhawk Park Ave., Rockford, Ill. 


PUMP AND 
MOTOR UNIT: 





in instant-start circuits, the lamp is designed 
to provide instant illumination without loss 
of either rated life or efficiency, eliminating 
need for starters. Duro Test Corp., North 
Bergen, N. J. 


Electric Marker 


Model XI Tornado electric marker can be 
used for permanently marking tools, dies, 
and products of glass, aluminum, porcelain, 
plastics, brass, copper, marble, and _ steel. 
Cutting speed, which is adjustable, is 7000 
strokes per minute. Adjusting unit at writ- 
ing end of marker intensifies or reduces the 
vibration to change cutting depth. Marker 
is fitted with a hardened alloy point, which 
can be resharpened when required. A dia- 
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The constant, terrific pounding of powerful pneu- 
matic impact drivers require sockets with rugged 
stamina far beyond that offered by ordinary sockets. 


Snap-on impact sockets are made for the job! 
Special alloy steel and correct heat treatment pro- 
vide utmost durability. Accurate fit and dependable 
locking devices contribute to speed and safety. 


Snap-on impact sockets are widely used in manu- 
facturing plants, railroad shops, ship yards, power 
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SERRE se RR Dees. 


Ae 


plants . . . wherever top wrench performance is 
required. Available in 3g", 14", 96", 34", 1" and 
11/," square drives with a full range of hexagon 
and square wrench sizes from 5/16" to 434" in 
standard length and bolt clearance types. Write 
for special catalog M46 describing the complete 
range of Snap-on impact sockets. 


SNAP-ON TOOLS CORPORATION 


8044-C 28th AVENUE KENOSHA, WISCONSIN 




























































































































































CRANE & 








Shep 


Powerful and rugged, Shepard Niles Cranes are 
available in any desired capacity and span—de- 
signed to handle greatly varying loads with pre- 
cision, safety and economy. Shepard Niles Cranes 
have the same sound, progressive features as do 
the Shepard Niles Hoists. A request will promptly 
bring illustrated bulletins. 


The experience and facilities 


’ ( ly ' of Shepard Niles engineers are 
a r | e S at your service. Plan ahead now 
for the right material handling 
i t i i ill 

HOIST CORPORATION receive prompt attention. 


364 SCHUYLER AVE. e MONTOUR FALLS, N. Y. 
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mond point can be supplied for writin 
on -hard surfaces, such as dies, gages, drills, 
and castings. Operates from a.c. outlet. 
Unit fits hand like a large pencil, and req 
switch button controls starting and stopping, 
Breuer Electric Mfg. Co., 5100 North 
Ravenswood Ave., Chicago 40. 


Radial Bearings 


Inch-size Series 1600 radial bearings are de- 
signed for adaptation to precision bearing 
applications. Suitable for medium loads and 
maximum speeds of approximately 3000 to 
5000 r.p.m. Higher speeds may be obtained 
where smaller sizes are involved, and for in- 
termittent service. Bearings incorporate one. 
piece inner and outer steel races, ground 


to close tolerances for contour accuracy, 
and high micro finish in ball grooves. The 
two-piece type retainers minimize ball con- 
tact friction, and balls are of polished 
chrome-alloy steel. Bearings are available 
double-shielded, with one shield, or with- 
out shields, and, with the exception of 
double-shielded units which are grease- 
packed, can be furnished with or without 
grease packing. Nice Ball Bearing Co., 
30th & Hunting Park Ave., Philadelphia 40. 


Faucet Replacement Insert 


New stem, seat, threads, and floating qgm- 
pression shutoff are provided by faucet re- 
placement insert. Shutoff. power is con- 
centrated in floating bronze bearing, which 
seals off water flow when handle is turned 
off. Lower surface of rubber washer acts 
as gasket on faucet seat; washer’s upper sur- 
face thereby becomes the new valve seat. 
All turning action is on bronze float, elimi- 
nating friction wear on washer. Patented 
handle lock on stem is designed to fit any 
standard handle. Superior Valve Mfg. Co., 
1468 West 9 St., Cleveland 13. 


Center-Tap Resistor 


Consisting of a core machined from a solid 
piece of steatite, on which is wound a helical 
resistance wire element, Type CAM center- 
tap resistor ranges from 1 to 160 ohms. 
Center and end taps are half-straps clamped 
to core, providing mechanical rigidity in- 
dependent of support by the resistance ele- 
ment. Tap assembly employs brass nuts 
and bolts, and stainless steel lock washers. 





All parts are zinc plated. Protection against 
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“ bility to withstand heavy impact load is an 
nd attribute of Bunting Cast Bronze Sleeve Bearings. The 
: h . . 

2 large area of contact with its oil film insulation serves 
ts 

4 to distribute and cushion the impact. The Bunting 
it. 

: Brass & Bronze Company, Toledo 9, Ohio. Branches in 
y Principal Cities. 












BRONZE BEARINGS x BUSHINGS x PRECISION BRONZE BARS 







VOLUME 104, NUMBER 3 - MARCH, 1946 221 


































Baltimore, Md. 
Boston, Mass, 
Buffalo, N. Y. 
Chicago, Ill. 















Cincinnati, Ohio 
Cleveland, Ohio 


ECAUSE Continental has specialized in mold- 
B ed rubber products for over forty-three 
years, you will find them of real help in working 
out the correct design, the preferred com- 
pound and the proper method of manufacture. 

When you have molded rubber problems 
consult your Continental branch, or write direct. 


Dallas, Texas Kansas City, Mo. Philadelphia, Pa. 
Dayton, Ohio Los Angeles, Cal. Pittsburgh, Po. 
Detroit, Mich. Lutz, Flo. Rochester, N. Y. 
Greensboro, N. C. Memphis, Tenn. St. Louis, Mo. 
Hartford, Conn. Milwaukee, Wis. San Francisco, Cal. 


indianapolis, Ind. New York, N.Y. Syracuse, N. Y. 


% Continental also manufactures extruded and lathe cut goods, as well as a 
complete line of hose, packing and other industrial maintenance items. 
SEE OUR CATALOG IN SWEET’S 


(YX) CONTINENTAL 


RUBBER WORK 


E\R IE ° P€ OMS Vi trae tA 





fungus growths is given by an additional 
chromate dip plating. Coil can be removed 
and replaced, if unit is overloaded and burns 
out, without disturbing connections or sup. 
porting assembly. Techtmann Industries, 
Inc., 828 North Broadway, Milwaukee 2 






Carbon Brush 


Wide band of commutation, high stability, 
and long service life are among the ad- 
vantages claimed for carbon brush developed 
for industrial electric motors and generators, 
Known as grade No. 4029, it is said to re- 
duce commutator wear and maintenance. 
Also can be used for generators and traction 
motor units on diesel-electric locomotives. 
Offered as a.standard single-piece brush, or 
in the Multiflex construction. Speer Carbon 
Co., St. Marys, Pa. 


Wheel 


Tread-Lock wheel provides automatic lubri- 
cation to sealed, precision-built bearings for 
life. Also features breather holes in casting, 
which allow the rubber tire to expand under 
pressure and contract when pressure is re- 
moved. The cut-resistant tread will not pull 
apart or chunk-off under any condition, ac- 















cording to the manufacturer, and does not 
cut or mar floor surfaces. Available in stand- 
ard sizes of 6, 8, 10, and 12 inches. Special 
sizes can be obtained to fit all standard axles. 
Thermoid-Grizzly Wheel Sales Div., Ther- 
moid Co., 945 West Washington Blvd., 
Chicago. 


Humidifiers 


Two steam-type humidifiers utilize a ven- 
turi nozzle to discharge steam. One of the 
models has a solenoid valve to control the 
discharge of steam automatically, the other 
has a hand-operated valve. Fast steam dis- 
charge through the venturi effects thorough 
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You’re looking at the shipping room of the 
Bowman Dairy Plant at River Forest, Illinois. 
Originally it was equipped with two ceiling-type 
unit coolers with the usual horizontal grilles . . . 
Blasts of air from the unit coolers were so severe 


that employees could not endure room tempera- 
tures of 50° F. 


-- without 






WT ENDURE 50°F 














Hoping that scientific air-diffusion was the answer 
to employees’ complaints, one of their horizontal 
grilles was replaced with a draftless ANEMOSTAT 
air-diffuser. That was the solution! And they 
quickly came back for two more ANEMOSTATS. 


Today, working conditions are reported as “not 


only satisfactory, but enjoyable.” 





and humidity . . 





HOW ANEMOSTATS COMPLETE AIR-CONDITIONING 


Due to its patented design, the ANEMOSTAT distributes air of any duct velocity 
in a multiplicity of planes traveling in all directions. Simultaneously, the unit 
creates a series of counter-currents which siphon into the device room-air equal 
to about 35% of the volume of supply-air. This room-air is mixed with the supply- 
air within the diffuser before the air-mixture is discharged into the room. The velocity 
of the discharged air is instantly reduced within the ANEMOSTAT by air expansion. 
in this way, the ANEMOSTAT diffuses air of any duct velocity noiselessly and evenly, 
thoroughly and draftlessly throughout the room. . . 
. and prevents air stratification. 


closely equalizes temperature 








HOW ANEMOSTAT HELPS AIR-CONDITIONING TO KEEP WORKERS HEALTHY 


Common colds are responsible for more than one- 
third of the total number of days lost in American 
factories. And a two-year study of colds in air-con- 
ditioned plants, recently published by the American 
Medical Association, reveals that while there are 
fewer colds in air-conditioned plants, there was 
still a high incidence of colds in the drafty-sections 
of the plants studied. 


So why not take a tip from the American Medical 
Association — and the Bowman Dairy — install 


"NO AIR-CONDITIONING SYSTEM IS 
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ANEMOSTAT air-diffusers in your air-conditioned 
buildings now! 
Write today for complete ANEMOSTAT details. 


AC-1042 





Rec. wv. S&S. PAT. 


ANEMOSTAT CORPORATION OF AMERICA 
10 EAST 39th STREET NEW YORK 16, N. Y. 


















AIR — DIFFUSERS! 


ANEMOSTAT 


BETTER THAN ITS AIR-DISTRIBUTION”’ 
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HYDRAULIC JACK 
has many different industrial applications 












There are many time and labor- 
saving industrial uses for a Hein- 
Werner Hydraulic Jack. It’s a 
real “jack-of-all-trades.” For ex- 
ample, illustration above shows 
a 30-ton capacity jack being used 
as a wheel puller to remove a 
big pulley from a stone crushing 
machine. 
























Other uses for one of these 
jacks include lifting heavy loads, 
moving machinery, pressing 
gears, pinions or bushings. 













The complete line of H-W 
Jacks includes models of 3, 
5,8, 12, 20, 30 and 50 tons 
capacity ... Ask your in- 
dustrial supply distributor 
or write us for details. 


HEIN-WERNER MOTOR PARTS CORP. 


WAUKESHA, WISCONSIN 
SS A GSS ARE 








tric fan and motor used on manufacturer’s 
previous models, simplifying maintenance, 
Elimination of the motor also reduces the 
electrical load on the humidistat, which 
controls relative humidity by making and 
breaking electrical circuit. Armstrong Ma. 


chine Works, Three Rivers, Mich. 


Control Relay 


Designated the CR Type, lightweight con- 
trol relay is suitable for application where 
precise operation is required in industrial 
and special control circuits. Contacts are 
up to 4 inch in diameter, and are supplied 
in silver, although alloy contacts are ob- 





tainable. Made in two-, three-, and four- 
pole combinations, and hermetically sealed, 
if desired. Contact rating with 4-in. silver 
contacts is 15 amp. at 24 volts d.c., or 110 
volts a.c., non-inductive. Allied Control Co., 
Inc., 2 East End Ave., New York 21. 


Clamp 


C-clamp, with quick-acting Bar-Lok replac- 
ing the full-threaded locking member, has 
been developed. It locks or unlocks with 
a quarter turn. Detachable shield, to pro- 
tect the holding unit against spatter when 
tool is used on welding work, is optional. 
Clamp, which is precision-built for medium- 
duty jobs, is made in several sizes. Mechan- 
ics Engineering Co., Box 243, Jackson, 
Mich. 




















Bench Vise 


Vise, made of high-grade cast iron, with 
25 percent nickel steel for strength, is 
claimed to be quick-acting and powerful. 
Instead of the screw tightening bar, objects 
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GETTING NEW LIFT 


e A new heavy-duty lift mechanism for straddle trucks, used 
for handling lumber and other heavy products, needed a clutch 
cone. This part, used on a rotary control, had to be rugged ... 
economical . . . long-wearing. It had to withstand great friction 
and high torque. 

“King Cotton” helped to solve this problem at No. 1 Plastics 
Avenue for the Dallas Machine and Locomotive Works, Inc., 
Dallas, Oregon. Specially treated chopped canvas gives needed 
sinew to the laminated carcass. Then the clutch cone is com- 
pression-molded—all in one piece—of 








OUT OF PLASTICS 


perience of the world’s largest manufacturer of plastics parts, 
Write to Plastics Divisions, General Electric Company, | Plas- 
tics Avenue, Pittsfield, Massachusetts. 


G-E Complete Service— Everything in Plastics 


Backed by 5! years of experience, We've been designing and 
manufacturing plastics products ever since 1894. G-E Research works 
continually to develop new materials, new processes, new applications. 


No.! Plastics Avenue —complete plastics service—engineering, design 
and mold-making. Our own industrial de- 
signers and engineers, working together, cre- 





a phenolic tough enough to meet all 
operating conditions. 

In this, as in many other applica- 
tions, a plastic was selected as the best 
material for a tough job. 

If you have a hunch that plastics 
may do a better job for you, bring your 
problem to General Electric. And get 





ate plastics parts that are both scientifically 
sound and good-looking. Our own toolrooms 
are manned by skilled craftsmen—average 
precision mold experience, 12 years. 


Alltypes of plastics. Facilities for compres- 
sion, injection, transfer and cold molding 
. . . for both high and low pressure laminat- 
ing . . . for fabricating. And G-E Quality 
Control—a byword in industry—means as 
many as 160 inspections and analyses for a 
single plastic part. 





the benefit of the long and varied ex- 


GENERAL © ELECTRIC 
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Thanks to Air Express 
For The tdeal / 


AMERICA is waiting for your products! 


An Alvey-Ferguson Conveyor System can never match the 
3-mile-a-minute flight of Air Express—but for INDOOR 
TRANSPORTATION speed and efficiency there is nothing equal 
to a completely coordinated conveyor system engineered by 
Alvey-Ferguson ! 


In fact, an A-F Overhead Trolley, or Belt Conveyor installa- 
tion can actually FLY your products through your plant at the 
best rate of speed for efficient plant operation! 


Since 1901, Alvey-Ferguson has been “first in the field” 
as pioneer and developer of indoor transportation systems. 
Today, the list of companies using A-F Conveyors reads like the 
“Blue Book” of American industry ! 


This 45 years of experience is at your service in showing 
how you can handle your materials or products more quickly, 
economically and efficiently. Write today—for literature or a 
discussion. 













THE ALVEY-FERGUSON COMPANY 
133 DISNEY ST. CINCINNATI 9, OHIO 


Offices in Principal Cities 


Affiliated Corporation: The Alvey-Ferguson Co. of California, P. O. Box 39, 
Los Angeles Il. 





are locked in its jaw by a lever which clamps 
a wedged toothlike part against a similar 
arrangement on the side of the slide beam, 
To acquire greater jaw pressure, the lever 
is moved back and forth ratchet-wise. R. A. 
McCormack & Co., Inc., Paramount Bldg., 
Times Square, New York 18. 








Roller Bearing 


Self-aligning, spherical, antifriction roller 
bearing is adaptable to heavy-duty applica- 
tions, including machinery in paper mills, 
steel mills, oil production, mines, and 





quarries. Features two-directional thrust, 
high radial capacity, high thrust capacity, 
and unit construction to simplify installa- 
tion. Sizes range from 1.5748-in. bore up. 
Torrington Co., South Bend 21, Ind. 


Electronic Switch 


Incorporating a relay with hermetically 
sealed contacts, Model 8336 electronic 
switch can be used where flammable gases are 
present. Embodying all other features of 


the manufacturer’s 30-amp. switch, it is 
suitable for pressureless limit switching and 
floatless control of liquid levels. United 
Cinephone Corp., Torrington, Conn. 





Screw Starter 


Tempered steel driving blade, insulated com- 
position handle, and high-strength straight 
wire spring flattened, hardened end to en- 
gage and lock screw, constitute screw starter 
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of 74 inches. It is for use with slotted head 
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Saf WHEN THE JOB DEMANDS SUPER QUALITY 
SPECIFY 


bE Vole MARBLE 
£ an FLOOR VARNISH 


Most-waz PRODUCT 


DEVOE’S NEW and IMPROVED varnish that dries 
quicker, wears better, is impervious to hot water! 






ACCLAIM FROM THE EXPERTS! The experts who analyzed DEVOE MARBLE 
FLOOR VARNISH—engineers of product quality who subjected this amazing 
new varnish to the most grueling tests—applauded the product in these words: 
“Acceptable in all dominant characteristics as meeting requirements of a super- 
quality floor varnish possessing a definitely new order of drying speed, ultimate 


st, toughness and alkali resistance.” 
“ New Devoe Marble Floor Varnish did not “just happen.” It is the result of 
P- patient, far-reaching exploration and research for a number of : 


years in quest of the finest floor varnish man can make. New, 
thoroughly tested raw materials have been added to old-time 
" favorites by specialized manufacturing techniques exclusive with tEeee:: 
c DEVOE to produce MARBLE FLOOR VARNISH. DRIES IN 4 





; Check these quality advantages! 


®@ Dries fast! Dust-free in 1 hour—dry in 4 hours! 
@ Withstands severe wear. Traffic tested! 

© Resists hot water! 

®@ Achieves jewel-like lustre! 


@ Resists alkali (5% caustic tested). Scrubable! ° 

® Wears inside or out! HeW/ (0) 
®@ Clear—accentvates beauty of grain of wood. 

@ Extremely practical—brushes easily—has no objectionable odor. 

© New DEVOE label, adopted 1946. RY ARBLE FLOOR 
Specify DEVOE MARBLE FLOOR VARNISH VA RR. ISH 
the next time you need a protective coating 
GROUPS 


for wood or linoleum floors. 


DEVOE PAI 


787 FIRST AVENUE NEW YORK 17, N. Y. 
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the all-hard blade plus these .. . 


less of how it is punished. 
use it safely on any job. 


production. 


MILFORD. 


last longer. 















MADE IN HAND FRAME 
AND POWER SIZES’ 
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ILFORD rhe wenny ¢. THOMPSON & SON Co. 


> — 


Saw Specialists Exclusively for Over 65 Years 


NEW HAVEN 5, CONNECTICUT, U.S.A. 





FLEXIBLE REZISTOR 


Made of high-speed steel, with real 
flexibility, it has all the advantages of 


@ It will not shatter or break regard- 
@ It is safe . . . any mechanic can 
@ it will reduce cost_and increase 


@ it has “Easy-Starting Teeth” in all 
hand sizes... exclusively 


No matter what other type of blade 
you have been using, the FLEXIBLE 
REZISTOR will do the job faster and 








screws from No. 4 through No. 10, to place 
and start them in normally inaccessible posi- 
tions, after which a regular screwdriver com 
pletes the job. Thumb pressure applied to 
spring at base of-handle aligns flattened end 
of wire with blade, allowing blade to engage 
slot of the screw. Removing pressure locks 
screw to blade. After starting the screw, it 
is released by,again applying pressure to 
spring in handle. Perma Products, Box 34, 
Stratford, Conn. 


Air Flow Indicator 


Flocator, an air flow indicating instrument, 
is for use in air ventilating systems. Re- 
quires little or no attention for continuous 
operation. Warns against loss of air flow 





Vedlinga: 
FLOCATOR y 


BOLLINGER CORPORATION 





in a ventilating system from any cause. 
Made in two types—Model 45 for small 
capacity ventilation, and Model 75 for 
large capacity systems. Dollinger Corp., 
Rochester 3. 


Reversing Contactor 


Heavy-duty Type 135CXX reversing con- 
tactor, consisting of simplified one-piece 
solid frame structure, is 53x4xl% inches 
in size. Designed for use with polyphase 
motors up to 1 horsepower, single-phase 
motors to 7 horsepower, and operates on 
from 110 to 600 volts a.c. Incorporates two 
3-pole contactors mechanically interlocked. 
Suited for control operation on small hoists, 
door and window operating devices, machine 
tool cross feeds, and other applications. All 
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contacts, terminals, and coil leads are ac- 
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... planned to meet YOUR Production 
Requirements, and Engineered to give YOU 


a better Finish Job 


In industries where Finishing consti- 
tutes a major production operation, 
a modern, completely conveyorized 
Finishing System is essential today— 
not only from a cost standpoint, but 
to insure the eye-appeal that makes 
for saleability in any product. The 
Mahon organization—pioneer in this 
field—is prepared to plan, engineer, 
build and install a completé Finishing 
System including Metal Cleaning and 
Rust-Proofing, Drying, Spraying, and 
final Drying or Baking equipment... 
a complete system properly coordi- 
nated to do your particular finishing 


at lower Unit Cost 


job with utmost efficiency. If plant 
space is a problem, it can be installed 
on the roof or adjacent to present 
building. Mahon engineers can to- 
day point to hundreds of installations 
all over the world . .. this experience, 
and their close contact with produc- 
tion experts in every industry, has 
endowed them with a wealth of 
technical knowledge and practical 
know-how not available to you else- 
where. An investment in equipment 
of this type warrants consideration 
of these facts . . . consultation with 
Mahon engineers will not place you 
under obligation. 


Address Correspondence to INDUSTRIAL EQUIPMENT DIVISION 


THE R. ¢. 


MAHON 


COMPANY 


HOME OFFICE AND PLANT, Detroit 11, Mich. © WESTERN SALES DIVISION, Chicago 4, Ill. 


Engineers and Manufacturers of Complete Finishing Systems including: Metal Cleaning Ma- 

chines, Rust-Proofing Machines, Dry-off Ovens, Hydro-Filter Spray Booths, Filtered Air Supply 

Units, and Drying and Baking Ovens. Also Paint Sludge Reclaiming Units, patented Hydro- 
Foam Dust Collecting Systems, and many other Units of Special Production Equipment. 


" m1 : 4 Pie NA ‘ 
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cessible from the front without removal of 
any parts. Fixed as well as moving contacts 


are interchangeable, to permit replacement y 
from a minimum stock. Struthers Dunn, 
Inc., 1321 Arch St., Philadelphia 7. é a 


Industrial Hose 


Two-ply Oilresist rayon cord synthetic hose 
is for use on hydraulic and air systems. 
Features flexibility, and no stretch or elonga- 
tion under pressure, according to the manu 
facturer. Suitable for conducting oils, 
greases, steam, water, and similar fluids on 
machinery and equipment Rayon reinforc- 





SAVE YOUR MACHINERY 
from the CUTTING TORCH 


Before using a cutting torch on valuable and hard- 
to-replace machine parts, try the OTC PULLING SYS- 
TEM. It simplifies many heretofore difficult pulling jobs 
—removes bearings, gears, pulleys, shafts and other 
tightly fitted parts . . . quickly and SAFELY! It cuts re- 















ing cord is braided upon uniform tension 
and placed at the angle to secure maximum 
bursting strength. Synthetic rubber core 
and cover are designed to resist the chem- 
ical deterioration of oil at high temperatures, 


a 





pair time, conserves man-power. as well as of gasoline, commercial solvents, 

|| exposure, and abrasion. Available in mill 

? . lengths, or in assemblies of any length. Sizes 

OTC TOOLS include GRIPOMATIC PULLERS (non range from 3- to 1-in. I.D., maxinum tem- 

— ll, the tighter they grip), peratures 235-deg. F., and working pres- 

slipping . . . the harder the pull, 9 y grip) sures to 800 pounds. J. N. Fauver Co., 
PUSH-PULLERS, Puller Attachments,BOX 49 West Hancock Ave., Detroit 1. 


WRENCHES, SLEDGING WRENCHES and Special 
Tools. Tell us your needs. 


Trolley Duct 


Trol-E-Duct transfer-type trolley, for crane 
and hoist switching and .transfer, is an- 


Ask your SUPPLY HOUSE nounced. Claimed to provide a safe, effi- 
’ cient means for transferring loads mech- 
or write for catalogue anically and electrically from crane bays to 


individual factory areas, and monorail trans- 
fer and switching. This is effected by elec- 
trical transfer trolleys with swiveled heads 
-moving through duct runs which have flared 
ends to facilitate juncture with and transfer 
to similar runs in adjacent factory bays. 
Straight or curved runs of electrical trolley 


* * * * * 


OWATONNA TOOL CO. 


363 Cedar St., Owatonna, Minn. 


* 











HANDY McKANICK SAYS 

"GET AN OTC PULLER > 

AND SAVE THE PART” (3 ~\ 
a 


J 


a 
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et Greater Load Capacity 
in a Smaller Housing 








ithe upper sign steve | Worm Gear Speed Reducer 


comparative sizes of @ size 675 Considerable space and weight savings have been made possible by the design of 
Type AT standard unit (in blue) Philadelphia AirKooled Worm Gear Reducers as compared with standard heavy duty 
and a size 475 AirKooled unit. type worm gear units. 
Both deliver 20 HP at 1750 RPM. The AirKooled design features a suction fan, mounted on the worm shaft, which 
Ratio 4 6/7 to 1. draws air through the double-walled, finned housing. This dissipates generated heat, 

The cut-away drawings show and thereby maintains a higher contact oil film strength and greatly increases the 
the double-walled, finned hous- horsepower ratings at worm speeds of 580 and 1750 RPM. For all ratios at 1750 RPM 
ing and the flow of air around the ratings are approximately doubled, so the AirKooled unit is about two sizes smaller 
the oil reservoir. than a standard unit of the same capacity. 

Let us tell you what these savings can mean to you. 


SS 


x SG SAS 


SS \ 
a N . 
ar s 
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INCORPORATED industrial Gears and Speed Reducers 


AVE. AND G ST LimiTorque Valve Controls 


IN CANADA: WILLIAM & 3. G. GREEY LIMITED, TORONTO. 
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If che equipment you buy has bronze 
parts that must show exceptional 
resistance to wear, fatigue, impact, 
or corrosion, you get a better buy 
if the parts are of Ampco Aluminum 
Bronze. Check the features above 
and see how your equipment gains 
more strength and durability .. . 
longer life . . . a record of trouble- 











‘Aluminum Bronze on the equip- 


duct are attached to and move with the 
crane and hoist equipment. Bull Dog Elec. 
tric Products Co., 7610 Jos. Campau Ave., 
Detroit. 


Carboy Truck 


Loading and handling carboys is the func. 
tion of truck now on the market. Loading 
is automatic, by dropping gripping yoke over 
top of carboy, and pulling back on truck 
handles. Hardened steel studs on all-steel 
truck frame hold load in place. Truck is 
unloaded by tipping it forward and feleas. 





ing gripping yoke. Over-all width is 20 
inches, permitting passage through narrow 
doorways and crowded aisles. Truck has 
two 8x2-in. roller-bearing wheels, 500-Ib. 
capacity, and weighs 75 pounds. Palmer- 
Shile Co., 7110 West Jefferson Ave., De- 
troit 17. 








Sealing Compound 


General-purpose thread and gasket sealing 
compound, known as Uniseal, is claimed to 
produce a high efficiency seal which is 
proof against air, water, steam, gas, gasoline, 
oil, hydraulic fluids, and aromatic fuels. 
Also to be virtually insoluble in gasoline, 
kerosene, Stoddard solvent, benzene, and 
similar fluids. The compound is a paste 
containing no free metallic particles, which 
might set up corrosion by galvanic action, 
or other additives subject to washing out. 
Forms ribbon gaskets, and blends with cut 
gasket material. Said to be effective under 
severe conditions of vibration, and at tem- 
peratures above 300 deg. F. Parker Appli- 
ance Co., Cleveland. 


BACK ON THE MARKET 
Daylight Lamps 


Suitable illumination for assembly opera- 
tions, inspection tool and die production, 
or where sharp color definition or light 
approximating daylight in color is needed, 
is provided by incandescent daylight lamps, 
which are again available. Constructed with 


They have higher fatigue and impact 
values, resulting in longer wear and 
less replacement cost. 





They are stronger than other bronze 
parts, giving you extra durability. 





They are lighter than other bronzes 
+» + your equipment weighs less. 





They meet severe conditions of wear 
— lasting several times as long as 
ordinary bronzes. 





They have higher compressive strength. 


free performance*— when all mat- 
ting and wearing surfaces are of 
durable Ampco Aluminum Bronze. 
Ask for frictional parts of Ampco 





ment you buy. Replace with Ampco 
when old parts fail — and enjoy a 
far longer period of uninterrupted 
service. Write for Bulletin No. 71. 


AMPCO METAL, INC. 


DEPARTMENT FM-3 


MILWAUKEE 4, WISCONSIN 


Specialists in engineering — production 
— finishing of copper-base alloy parts. 





a special blue inside-frosted bulb, they are 
supplied in 60-, 100-, 150-, 200-, 300-, 
and 500-watt sizes for use on 115, 120, and 
125 volts. Medium bases are used for wat- 
tages between 60 and 200, and mogul bases 
for the 300- and 500-watt sizes. Daylight 
lamps of higher wattages than standard in- 
candescent lamps are recommended, be- 
cause their light output is approximately 
35 percent less than clear or inside frosted 
bulbs of the same wattage rating. Sylvania 
Electric Products Inc., Salem, Mass. 
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Go to a paint maker of integrity—get his 
aluminum paint prepared with Alcoa Albron 
Pigment. Then look at your paint job “by the acre” 
and you'll agree it tells an instant story of well-kept 
property ... good maintenance . . . orderliness. 

But look at this same job “by the square foot” and you 
get even more important facts. Hiding power: One coat covers 
even dark stains, and a little covers a foot! Durability: Notice 
how every square foot fights moisture, fumes, and heat, keeps its 
attractive appearance longer. Reflectivity: It efficiently turns back 
light and heat. 

And Alcoa Albron Pigment means every square foot is like every other 
square foot. For our pigment plants are set up to produce only one quality; 
the best . . with dependable uniformity. It makes Albron Pigment worth 
asking for. ALUMINUM Company oF America, 1983 Gulf Bldg., Pittsburgh 19, Pa. 
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PIX Food Service Equip- 
ment played an important 
part in many of America’s 
leading war plants where 
better nutrition helped to 
speed production. Where 
mass feeding required 


complete kitchen and 


cafeteria service, PIX Engi- 
neers lent their long expe- 
rience. Where mobile feed- 
ing was best suited, PIX 
Portable Food Bars brought 


energy-building relief di-' 


rect to the worker’s bench.’ 


Today, when post-war 
competition calls for ever- 
increasing output, you can 
profit by PIX vast experi- 
ence with mass feeding. 
PIX Engineers can plan 

the facilities 
your workers 
should have— 
whatever your 
budget. 


Write for the 
complete story 
and illustrated 
booklet. 


YOU WANT TO KNOW 


more about the items mentioned on this page 





Letters to the addresses given will bring information 


@ LOCKNUT of new-type design uses de- 
flected thread to provide strong and lasting 
grip without overhangs. Grip Nut Co., 310 
South Michigan Ave., Chicago 4. 


e PHOTOGRAPHIC REPRODUCTION 
on metal, wood, cloth, leather, plastics, or 
other materials by preparing the surface 
with an emulsion, permits full-sized draw- 
ings to be transferred. Glenn L. Martin Co., 
Baltimore 3. 


e FLEXIBLE PLASTIC TUBING with 
ability to withstand varnish treatment and 
baking operations. Also resistant to strong 
acids and alkalis, alcohol, petroleum prod- 
ucts, and coal tar solvents. Irvington Varnish 
& Insulator Co., Irvington, N. J. 


e LUBRICATION TROUBLES caused by 
foaming or bubbling are solved by introduc- 
tion of an anti-foam agent in lubricant. By 
reducing surface tension, bubbles burst on 
reaching surface, but lubricating qualities are 
undiminished. Gulf Oil Corp., 3800 Gulf 
Bldg., Pittsburgh. 


e FILM COUNCIL of America is title of 
organization formed to assist civic groups in 
obtaining data for more effective use of non- 
theatrical films. Also will aid local groups in 
formation of community meetings. Address 
in case of National Education Association, 
1201 16th St., N. W., Washington, D. C. 
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PACKING LINER FABRIC provides 
waterproof barrier but allows interior 
condensation to escape by “breath- 
ing.” May be cemented or heat-sealed. 
Mercready & Co., 605 Broad St., New- 
ark 2, N. J. 


e CUTTING CAST IRON with oxy-acety- 
lene flame is described in circular N-606. 
National Cylinder Gas Co., 205 West 
Wacker Drive, Chicago 6. 


eU. S. AUTOMOTIVE INDUSTRY, an 
illustrated pamphlet, tells story of 50 years 
of automotive progress in terms of economic 


Dept. A. 21 59 Pershing Road, Chicago 9 
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OXIDE SURFACE SMUT may be removed from parts requiring a fine finish by 
blasting with Tensite plastic pellets. Result is a satiny finish without abrasion. An 
ordinary blasting machine is used. Tennessee Eastman Corp., Kingsport, Tenn. 


AMERICA'S LEADING 


FOOD SERVICE EQUIPMENT HOUSE 
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YEARS CxiHU0Us PERFORMANCE 


SUN LUBRICANT... 


Keeps Three 400-h.p. V-Angle Compressors Going 24 Hours a Day 


Here’s a case where three, big, four-cylinder, Diesel-driven air-com- 
pressors, each delivering maximum capacity of air per minute under 
100 pounds pressure, stayed on the job four years . . . and operated 
almost continuously 24 hours a day. 

Lubricated with Sun compressor-oil, these units have had no lubrication 
problem. There has been no time-out for shutdowns, overhauls, or 
repairs due to failure of lubrication. 

Records like this are being made every year in hundreds of plants by 
Sun products, refined to meet special industrial uses. 

In your Diesels, turbines, gas engines, or other prime movers... in 
your machine-tools . . . hydraulic equipment .. . gears . . . bearings 
... special Sun lubricants protect your machinery, keep wheels turning 
smoothly, economically. Call in the Sun man in your territory today for 
high production, low costs. 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoco News-Voice of the Air—Lowell Thomas 
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INDUSTRIAL 
PRODUCTS 
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comparatively thin plates where a flush top surface must be 


achieved, with no gap between screw head and surrounding 


Ly] FLAT HEAD CAP SCREWS 
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Note that top piece of metal in Figure 1 above, 
(right) is thinner than head height of the Flat Head Cap 
Screw. There’s more binding surface under the head 
than is the case with a projecting-head screw, and the 
angle helps lock the screw in ‘place by drawing down on 
a conical surface. 


metal. 











Figure 2, below, shows application in a compar- 
atively thicker plate. Here the flush surface is retained 
without weakening the metal with a deep countersink. 
Maximum strength in the screw itself is assured by “pressur- 
forming” of Special-analysis ALLENOY steel. 
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Your local Allen Distributor will supply you with samples to try out 
these signal advantages of our Flat Head Cap Screws. 
Ask him or write us. Engineering data on request. 
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eS THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S. A. 
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and sociological progress. Copies on request, 
Automobile Manufacturers Association, 320 
New Center Bldg., Detroit 2. 





FIRE HAZARDS are reduced when em- 
ployees are supplied with convenient 
receptacles for cigarette butts. A neat 
reminder sign also helps. Standard 
Industrial Products Co., 1710 Main St., 
Peoria, Ill. 


e TROWELING COMPOUND, called 
Plastipaste, which can be “tailored” to con- 
form with individual requirements. Lighter 
than magnesium, but stronger than wood. 
Duorite Plastic Industries, 8564 West 
Washington Blvd., Culver City, Calif. 











ELECTRONIC COUNTER provides in- 
expensive quantity control for small 
items—for example, pills and buttons. 
Saves wastage common to practice of 
allowing fixed overage by weight. 
Potter Instrument Co., 136-56 Roose- 
velt Ave., Flushing, N. Y. 


e NEW FILMS: A Machine of the Age, 
16 mm. sound, shows wet belt machining 
method of surfacing, grinding and stock re- 
moval. Porter-Cable Machine Co., 1714 
North Salina St., Syracuse, N. Y. 


Meehanite Means Better Castings, 16- 
mm. sound, black and white film. Running 
time, 29 minutes. Gives story of engineer- 
ing characteristics of meehanite castings and 
their industrial applications. Print lent on 
request. Meehanite Metal Corp., Pershing 
Square Bldg., New Rochelle, N. Y. 
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HARD WAY: you might buy a dozen light 
meters, such as the giant modern photometer 
shown above and used by General Electric 
to check uniformity of light output in G-E 
Fluorescent Lamps. Then, you might investi- 
gate electronics (basic principle in fluorescent 
lamps). And for good measure, you might hire 
300 engineers, physicists, metallurgists and 
other scientists responsible for G-E Lamp 
development. Yes, you might do all these 
things when you want high quality fluores- 


cent lamps... but there’s a better answer. 


Two ways to buy 
Fluorescent Lamps 








EASY WAY: insist on G-E Lamps. 
Whether you want lamps for replacement or 
lamps for brand new office and plant lighting, 
insist on the G-E trademark. It assures you 
all the advantages of leadership in lamp 
development. *Lamp research by General 
Electric works constantly to give you 


fluorescent lamps that Stay Brighter Longer. 


G-E LAMPS 


GENERAL @ ELECTRIC 
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IT CAN HAPPEN 







TO THE BEST MACHINE 








damaging wear on 
shaft and bearings 


"Penny wise and pound foolish" is 
the old adage that best describes 
the practice of using any old coup- 
ling with a good and costly ma- 
chine. By preventing wear to the 
shaft and bearings. 


You Actually 
SAVE 
When You Specify 


WALDRON 4% 


COUPLINGS 
mi: 





Forged steel hubs and sleeves (no weld- 
ing) avoid need for frequent repair or 
replacement; complete freedom of move- 
ment between hub and sleeve prevents 
any added stress on shaft and bearings 
while compensating for misalignment. 
Other design refinements described in 
our Catalog No. 57. 


JOHN WALDRON 


CORPORATION 


New Brunswick, N. J. 
Sales Representatives 
in Principal Cities 





246 


TREND INDICATORS 


Belo-Like Contract Upheld 


BELO-LIKE CONTRACTS providing for a regu- 
lar rate of pay of 59 cents for the first 40 
hours’ work each week, with time and one- 
half for all hours worked in excess of 40, 
and a weekly guarantee of $63.46 were up- 
held as valid under the Wage-Hour Law. 
The court found that the regular rate speci- 
fied in the contract was the base used for 
computing overtime and that use was not 
made for overtime purposes of the hourly 
rate computed by dividing the guaranteed 
weekly wage by the number of hours worked 
in the week. (Walling vs. Halliburton Oil 
Well Cementing Company, CCA-9) 


Employees Must Prove Overtime 


The fact that the employer does not keep 
proper wage-hour records does not relieve 
the employee of proving that he worked 
overtime, and the number of overtime hours, 
in a suit to recover overtime compensation 
which he claims is due him under the Wage- 
Hour Law. Not only must the employee 
prove the number of overtime hours worked 
each week, and the amount of wages due 
him, but also he may not base his claim 
upon a guess as to the particular number 
of hours so worked. Thus, an employee 
was denied redress where he could not 
prove to any degree of certainty that he 
worked more than 53 hours a week and 
that he was not compensated at the statu- 
tory time and one-half despite the employer’s 
inability to produce complete records of 
the employee’s past history as to wages or 
hours. (Davies vs. Onyx Oils and Resins, 
Inc., USDC N, J.) 


No Waiver of Walsh-Healey Act 


Minimum wages and overtime guaranteed 
by the Public Contracts Act cannot be 
waived even though effected with voluntary 
consent of the employees involved. Accord- 
ingly, the Administrator held in violation 
of the Act an employer who made a com- 
pulsory stipulated deduction from the pay 
of certain employees to finance the factory 
in which the employees worked. This de- 
duction reduced the wages of the employees 
involved below the statutory minimum. The 
employer was ordered to pay liquidated dam- 
ages to the employees to the extent of the 
difference between the take-home pay and 


Significant Labor 
| Developments 


BENJAMIN WERNE, Lecturer in Government Regula- 
tions, New York University, Member of the New York Bar 


Period Surveyed: January 1 to February 1 


the minimum wage and overtime require. 
ments of the Act. He was, however, relieved 
of the blacklist penalty since the Adminis. 
trator believed that the violation was not 
willful. (Henry I. Siegel & Company) 


Administrator Without Power to 
Enforce Injunction 


By virtue of a federal district court’s decision, 
the Wage-Hour Administrator is denied the 
power to bring contempt action against an 
employer who fails to abide by an injunc- 
tion. As decided by this court, only the 
Attorney-General may institute such action 
although the Wage-Hour Law grants the 
Administrator the exclusive right to seek in- 
junctions against employers violating the 
Act. (Walling vs. Ambers C. Crane and 
— Auto Parts Company, USDC N. 
a.) 


Held “Administrative” Employee 


A field inspector and expediter acting as 
liaison man between his firm and the com- 
pany’s subcontractor, since the job called 
for a substantial amount of specialized and 
technical training, exercise of the employee’s 
own discretion, and. primarily non-manual 
work. (Ashworth vs. E. B. Badger & Sons 
Co., USDC Mass.) 


Held Under the Act 


Oil pumper in charge of three pumps on 
adjoining oil leases since the court found 
that the oil was transferred into pipelines 
and carried outside the state, thus engaging 
the employee* in interstate commerce. 
(Smith vs. Ogle, Okla. Sup. Ct.) 

Building employee of owner of building 
25 percent of whose floor space was occu- 
pied by tenants engaged in the production 
of goods for interstate commerce. (Beck vs. 
Emigrant Industrial Savings Bank, N. Y. 
City Ct., Trial Term, N. Y. City.) 


Held Not Under the Act 


Employees of a subcontractor engaged in 
dredging a site for the construction of a 
naval base since their operations were not 
so Closely related to interstate commerce as 
to be considered a part of it. (Nieves vs. 
Standard Dredging Corporation, CCA-1) 

Night guard of a bank partly engaged in 
interstate commerce, since the duties of the 
guard had no effect upon interstate com- 
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CLEAN FACTORY FLOORS FASTER! 
; * 
; as ‘ 
ed The fact that a scrubbing machine has a floor-cleaning capacity of a specific number 
nd & of square feet per hour does not mean that clean floors are obtained at the same 
= a rate of speed. A slow-acting cleanser can slow up the cleaning process by requiring 
ual H : , : , , 
=_ «(Oe prolonged brush action. This of course piles up mileage on the machine .. . 
: increases operating time and labor costs. 
To utilize the full cleaning capacity of your machine, choose a cleanser that keeps 
- pace. Setol does. It is specially compounded for machine-scrubbing of mill and 
id factory floors. Acts instantaneously in emulsifying grimy oil and grease, enabling 
ee § the machine to remove the accumulation in minimum operating time. 
ig 
c &§ Setol is a product of Finnell’s own powder mill, as are these five other Finnell 
| Cleansers, all of which are specially compounded to work in scrubbing machines: 
. j Finola, a scouring powder for heavy duty scrubbing of smooth, hard surface floors 
n &§ ... Solar Soap Powder . . . Finnell Rubber Cleaner . . . Century, a mild abrasive 


cleanser ... and Asesco, a solvent cleanser and water softener. 





For consultation or literature, phone or write nearest Finnell branch or Finnell 
System, Inc., 2503 East Street, Elkhart, Indiana. Canadian Office: Ottawa, Ontario. 






FINNELL SYSTEM, INC. — 
Pioneers and Specialists in PRINCIPAL 


FLOOR-MAINTENANCE EQUIPMENT AND SUPPLIES CITIES 
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MAXIMUM FLOW OF POWER 
UNIFORM MACHINE SPEEDS 
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TANNATE-ROCKWOOD SHORT CENTER DRIVES 
provide correct belt tension. The belt pulls maxi- 
mum load ... steadily, even under varying load 
conditions. Production rises; maintenance costs 
are lowered. 


TANNATE is the belt for this drive. It is strong, 
tough, resilient and durable, TANNATE is pre- 
stretched and shut-downs for take-ups are seldom 
necessary. TANNATE-ROCKWOOD units are 
available for use as. TANNATE 
floor, wall, ceiling or as? ae 
vertical drives. 



















a ps ts - feochwood 
SHORT CENTER DRIVE 


Established 1702 


NEW YORK CHICAGO ATLANTA 








J. E. RHOADS & SONS 35 N. SIXTH ST., PHILA. 6, PA. 





LABOR DEVELOPMENTS (continued) 


merce and were separated from the bank’s 
interstate functions. (Carrigan vs. Provident 
Trust Company of Phila., CCA-3) 


RECONVERSION 
CONTROLS 


*Fact-Finding Rules for Labor 
Disputes 


Until Congress steps in and passes sound 
legislation for the settlement of _labor- 
management controversies, these disputes 
will be handled on an individual industry 
basis. The Secretary of Labor has announced 
that: 

1. A public hearing is to be conducted 
on the merits of the dispute unless the 
parties agree to present their case in writing. 
Any record made at such hearing shall in- 
clude all documents, statements, exhibits, 
and briefs which may be submitted, to- 
gether with the stenographic records. 

2. The parties shall have the right to 
attend the hearing with such persons as they 
desire, and the hearing shall be open to any 
other person who wishes to attend, includ- 
ing representatives of the press and the 
radio. 

3. The panel is authorized to call wit- 
nesses and introduce documentary or other 
evidence, and may participate in the examin- 
ation of witnesses for the purpose of ex- 
pediting the hearing or eliciting material 
facts. 

4. Parties will be given reasonable oppor- 
tunity to be present, or represented, and 
to ask questions of the opposing party or a 
witness relating to the evidence offered or 
statements made. 

5. On the conclusion of the hearing, the 
panel will submit to the Secretary copies 
of its findings of fact and recommendations 
unless the parties in the meantime have 
settled the dispute or agreed to submit it to 
arbitration. 

6. The panel will not only determine 
what wage increases may be approved under 
the Stabilization Directives but will also 
consider the property of wage increases over 
and above those permitted under the Ex- 
ecutive Order and the wage and salary 
regulations of the Stabilization Adminis- 
tration. 

7. The panel may recommend a wage in- 
crease on the grounds that (a) it is one 
which can be paid without any increase 
in existing price ceilings or in costs to the 
United States; or (b) that it is of the type 
which may be used as a basis for an increase 
in price ceilings or costs to the United 
States. 

8. If the panel recommends a wage in- 
crease, it may recommend that the employer 
place it into effect immediately. If the 
employer accepts the recommendation it 
will amount to a waiver of any right to use 
the wage increase within a 6 month period 
as a basis for seeking price relief so long 
as the increase has not been approved by 





*In this and the following classification 
items marked with an asterisk also are con- 
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sidered to be trend indicators. 
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—and neither will inadequate wiring run 
electrical equipment at FULL CAPACITY 


IF A MACHINE is running 1500 RPM, 
and it should run 1800 RPM, don’t 
blame the operator. Chances are that 
reduced voltage is curtailing the ma- 
chine’s production. In fact, inade- 
quate wiring can reduce efficiency as 
much as 25% to 50%! 

Check up now on your real power 
needs! Don’t let obsolete wiring 
handicap expensive production 
equipment. Remember that emer- 


gency alterations later may cost much 
more than foresighted wiring im- 
provements today. 


Talk it over with consulting or 
plant power engineer, electrical con- 
tractor or power salesman. They’ll 
advise: Wire Ahead! Anaconda Wire 
& Cable Company, Subsidiary of 
Anaconda Copper Mining Company, 
25 Broadway, New York 4, N. Y. 
Sales Offices in Principal Cities. “™ 








0) RITE 





ing investment... 





Look to Anaconda for wire and 
cable controlled from copper ore 
to finished product by Anaconda 
basic research and engineering. 
Every Anaconda product is a last- 





Leck _yoursroiing 
planet for ‘ i 
They check yoru / 


Anafiuoh ANACONDA WIRE & CABLE COMPANY 
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When Time Means Money 


AIR EXPRESS EARNS 
ITS WEIGHT IN GOLD 


22% slash in rates since 1943 
makes this fastest delivery service 
a better business buy than ever 


ou need something fast — to 
ess going and men 
a customer or to get 
one? Do you need “aeey — 
ise or sales plec 
on new merchandise ~~ % a 
happy? Then u 
to keep a customer Br 
i ts speed save 
Air Express. Let i ; ee 
rom coast-to 
a matter of hours 
an _ And the time you save means 
money — money that makes F 
this fastest delivery — 
“earn its weight in gold: 








Do y : 
keep your busin 


at work, to serve 


4; 


& 


a 


HERE'S HOW LITTLE IT COSTS (U.S. A.) 


AlR Over 40 ibs. 
MILES 2 tbs. | 5 Ibs. | 25 Ibs./ 40 Ibs. Cents per Ib. 


149 | $1.00 | $1.00} $1.00] $1.23 3.07 
349 1.02] 1.18] 2.30] 3.68 9.21 
549 1.07 | 1.42] 3.84] 6.14 15.35 
1.17] 1.98) 7.68] 12.28 30.70 

2349 1.45 | 3.53] 17.65 | 28.24 70.61 
1.47 | 3.68] 18.42] 29.47 73.68 


Specify Air Express Better Business Buy Than Ever 


Shipments travel at the speed of flight between principal U. S. towns and 
cities, with cost including special pick-up and delivery. Same-day delivery 
between many airport towns and cities. Rapid air-rail service to and from 
23,000 off-airline points in the United States. Service direct by air to and 
from scores of foreign countries in planes made in America, operated by 
American personnel and flying the United States flag — at lowered cost. 










GETS THERE FIRST: 
Write Today for new Time and Rate 
Schedule on Air Express. It contains 
illuminating facts to help you solve 
many a shipping problem. Air 
Express Division, Railway Express 
Agency, 230 Park Avenue, New York 
17. Or ask for it at any Airline or 
Railway Express office. 


, Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 
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LABOR DEVELOPMENTS (continued) 


the Wage Stabilization Board. An employer 
may, however, after putting the wage in. 
crease into effect, still seek approval from 
the Wage Stabilization Board and, if such 
be granted, he may then use that approval 
as a basis for seeking price relief. 


9. If the panel recommends such an ip. 
crease, it must satisfy itself that the em. 
ployers are in a position to absorb the 
whole increase without any increases in price 
ceilings. 

10. Since the panel must satisfy itself 
that the employers are in a position to ab. 
sorb a recommended increase, it must neces. 
sarily inquire into the issue of the employ- 
er’s ability to pay. However, ability to 
pay is a limitation on, and does not neces. 
sarily constitute a measure of, the amount 
of a fair increase. 

If employers do not claim that they are 
unable to pay the requested wage increase, 
it may satisfy itself on the basis of evidence 
satisfactory to it whether any increase which 
it recommends is absorbable. The panel 
may draw such inferences as it wishes from 
the employer’s failure to produce evidence 
on this issue, and it may take the union’s 
evidence or it may rely on the failure of the 
company to contest this issue as an establish- 
ment of the fact of ability to pay. 


Increases Partially Denied 


In its first action on application for wage 
raises increasing the costs to the government, 
the Wage Stabilization Board denied all the 
increases as unapprovable under regular 
stabilization standards since the employees 
involved had already received their max- 
imum cost-of-living and inequity adjust- 
ments. Upon appeal to the Stabilization 
Administrator, however, part of the increases 
were approved because of certain factors 
present which reduced costs,—i. e., a cut in 
the work week from 48 to 40 hours with 
the consequent elimination of overtime pay. 
(Lockheed Aircraft Corporation, Wage 
Stabilization Board) 


*Seniority Rights of Veterans 


As recently stated by a federal district court, 
an employee-veteran is entitled, during his 
first year of reemployment, to his former 
job provided his employer is in business 
and such reemployment is not impossible or 
unreasonable. This is the case even though 
reemploying the veteran means discharging 
a former civilian employee who has a higher 
seniority status than that of the returned 
veteran. This right might be called super- 
seniority, but it is only accorded the veteran 
for a period of one year, after which time 
he is credited with his pre-service seniority 
on an equal footing with all other employees. 
Thus, the court has sustained the interpre- 
tation placed by Selective Service Head- 
quarters upon the seniority clause of the 
Selective Service and Training Act. (Whirls 
vs. Trailmobile Co., USDC S. Ohio) 


Veteran Denied Superseniority 


Contrary to the Selective Service interpre- 
tation of seniority for veterans—i. e., super- 
seniority—an arbitrator announced that vet- 
erans reinstated in their former jobs are 
subject to regular contractual layoff pro- 
visions based on seniority. The arbitrator 


SEs bak = 


> ee 











lover 

fe in- 
£ 
TOM 
such 

Droval 


N in- 
em- 
the 

ptice 


itself 
O ab. 
1eCes- 
Ploy. 
y to 
eCes- 
ount 


’ are 
ease, 
ence 
hich 
anel 
rom 
nce 
on’s 
the 
ish- 


age 
nt, 
the 
lar 


st- 





BAYFLEX...a new Bay State development 
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THE AMAZINGLY SAFER CUT-OFF WHEEL 
The New Bayflex Wheels, incorporating cot- breakage greatly reduced — an amazingly 


ton fibres in abrasive bonding, are Bay State’s safer wheel. 
answer to the demand for cut-off wheels that Already, in many foundries and other metal- 


combine greater safety with faster, freer cut- working plants, these advanced wheels are 
ting action and minimize the operator’s fear setting new performance records in cutting-off 
of wheel breakage. non-ferrous metals. Write for recommenda- 
Greater safety results from the increased tions on how the new safe-operating, time- 
toughness and balanced flexibility of an en- saving Bayflex Wheels can benefit your 
tirely new bonding material. And in addition production. 
to providing fast cutting, this balanced flexi- 
bility permits side grinding and close follow- 
ing of contours with the danger. of wheel 


BAY STATE ABRASIVE PRODUCTS CO. 


5 Union Street, Westboro, Mass. 
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BAYFLEX.. 


A-0GI6-F BAYFLEX . 


BAY STATE ne ] 


(@) cninome WHEELS : HONING AND SUPERFINISHING STONES © PORTABLE SNAGGING WHEELS 


an e> 
MOUNTED WHEELS AND POINTS t) CUT-OFF WHEELS Q INSERTED-NUT DISCS (ie; be) AND CYLINDERS Q 
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Types RT-1, RT-2, 
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4 There’s a REX-TUBE Type | 
to Fit the Most Exacting Application — 














Rex-Tube isn’t a cure-all, of course. But within its capacity this 
rugged, flexible metal hose will handle efficiently and econom- 
ically just about anything you give it to do. There are sizes and 
types, for example, that range from oil can spouts ..; to heavy 


duty tubing used in steaming out tank cars. 


Production men throughout industry know that many of 
their exacting problems can be solved with Rex-Tube or with 
the other flexible metal hose products in the complete C.M.H. 
line, including: Rex-Weld, Rex-Flex S.S., Avioflex and Cellu- 
lined. We can help you, too! Write toflay for Booklet E-144. 


Flexible Metal Hose for Every Industrial Use = 









aa 
METAL HOSE Corporation 
WHEE BE  maywoon, winois 















Plants: Maywood and Elgin, Ill. 
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LABOR DEVELOPMENTS (continued) 


declared that such interpretation by Selective 
Service is merely a guide but is not binding 
upon the parties involved. Interpretip 
the Act himself, the arbitrator stated tha 
veterans are entitled only to what the 
would have received had they remained op 
their jobs. (In re Arbitration between Dow 
Chemical Company and __ Internationa) 
Union, United Automobile, Aircraft 4 
Agricultural Implement Workers of Amer. 
ica, Local 804.) 


NATIONAL LABOR 
RELATIONS BOARD 


*Scope of National Labor Relations 
Board Orders Limited 


Two employers, in two separate cases, have 
recently challenged the board’s authority 
to issue omnibus orders, and in both cases 
the courts. have sustained the employers, 
They have ordered the National Labor Re- 
lations Board to reduce the scope of the 
orders so as to cover specifically the unfair 
labor practices found to have been com- 
mitted. 

In one case the court found that the 
unfair practices were confined to opposing 
an outside union and encouraging an in- 
side union. It excluded from the board’s 
cease-and-desist order the statement pro- 
hibiting “interfering in any other manner.” 
The court reasoned that the mere fact that 
it found that a defendant had committed 
an act in violation of a statute did not justify 
an injunction broadly requiring obedience to 
the statute, subjecting the defendant to con- 
tempt proceedings if he should at any time 
in the future commit some new violation 
unlike and unrelated to that with which 
he was originally charged. (NLRB vs. Ken- 
ney Motors, Inc., CCA-9) 

In the other case, the circuit court of 
appeals at Denver struck out the clause “in- 
terfering in any other manner” which pro- 
hibited the company from making inquiry of 
employees respecting their concerted activi- 
ties for collective bargaining. To justify an 
order restraining other violations, the court 
said, it must appear that they bear some 
resemblance to the unfair labor practice and 
that, in view of the employees’ past conduct, 
there is danger of future violations. (NLRB 
vs. Armour Company, CCA-10) 


*Management’s Right to Discharge 


Drawing support from the Wallace case, in 
which employees who engaged in dual 
unionism were protected from discrimina- 
tion by a company-dominated union, the 
NLRB ruled against similar reprisal by a 
nationally affiliated union. In the particular 
case, the employer was found guilty of dis- 
crimination in discharging an employee in 
keeping with his maintenance-of-member- 
ship clause after the employees’ expulsion 
from a nationally affiliated union because of 
his dual unionism. The board maintained 
that the contract under which the employer 
was operating could not be deemed valid, 
since the employer knew before signing 
it that the contracting union would attempt 
to secure the dismissal of such employees. 
(Cliffs Dow Chemical Company, NLRB) 

In another case, an employer was in- 
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Now that many Westinghouse motors 
need no lubrication for 5 years or 
more, maintenance men can practi- 
cally forget them until 1951. For the 
addition of prelubricated, sealed ball 
bearings to the other recent improve- 
ments in Westinghouse motors, has 
eliminated the need for constant care. 

These prelubricated, sealed ball 
bearings are available in Types CSP 
and CS Motors up to 20 hp, frames 
203 to 326 inclusive. Hundreds of 
them have been tested in actual 
24 hour-a-day production for periods 
of time much longer than 5 years: 
They have saved many man-hours of 





maintenance work, and brought other 
advantages as well— 
Until 1951, there’s no need to 


have anyone climb a ladder 
to lubricate this motor. 





20 hp, frames 203 to 326 in- 
clusive. 
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— INSTALL TODAY... 


e No overgreasing 

e No “skipped” bearings 

e No grease contamination 

e No grease seepage 

e No unreplaced pipe plugs 

This freedom from frequent lubrica- 
tion brings also a greater freedom to 
engineers designing new equipment 
or laying out plants. They can now 
place motors most advantageously 
for their operation—unhampered by 
questions of accessibility and ease of 
greasing. For further details; write 
for Bulletin B-3554 and Descriptive 
Bulletins 3100-CSP and 3100-CS-1, 
to Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pa. 
J-21377 


OFFICES EVERY WHERE 


Prelubricated, sealed ball bear- 
ings are available in Types : 
CSP and CS Motors up to G 


@) Westinghouse 


-_ 


Another Westinghouse “‘first”’ 
—this label identifies motors 
that you “don’t lubricate for 
5 years or more’”’. 
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ASSEMBLING REQUIRES 
NO SPECIAL FITTING 


@ Assembling is greatly 
simplified by Lunkenheimer 
precision production .. . 
parts are so accurately 
made that special fitting 
isn't necessary. 






















Precision Workmanship 


SUPER ACCURACY IN 
EVERY PART 


.-- LONGER SERVICE LIFE 


@ You can’t fool the maintenance 
men on valve quality. They know 
that when a valve has a much longer 
than average service life, that valve 





— has superior accuracy and precision 
Double Disc built into it from handwheel to pipe 
Gate threads. 


Such valves are the only kind that 
Lunkenheimer has ever produced. For 
over three quarters of a century, the 
| Lunkenheimer quality ideal has won 
\¥ ever widening acceptance until today 
it is a recognized tradition in American 
industry. 


Lunkenheimer quality is the balanced 
combination of many factors. Among 
them are finest raw materials ap- 
proved by constant testing and re- 
search... sound, advanced design... 
highly skilled workmanship... abso- 
lute accuracy... perfect alignment of 
all parts. 


As an inevitable result — wherever 
you find Lunkenheimer Valves you 
find maintenance cost records consist- 
ently lower. 


Fig. 1430 
Iron Body. 

























Your LUNKENHEIMER Distributor 
—is an important link in the nationwide 
Lunkenheimer chain of better, more effi- 
cient, more reliable valve service. He is 
fully equipped to assist in the solution of 
valve maintenance and operating prob- 
lems. In addition, he can make prompt ar- 
rangements to have a Lunkenheimer Engi- 
meer call at the plant whenever technical 
valve engineering knowledge is required. 






















SLRS ESTEE: A 


THE LUNKENHEIMER CO., Cincinnati 14, Ohio, U.S.A. 
Offices: New York 13, Chicago 6, Boston 10, Philadelphia 7. 
Export Department: 319-322 Hudson St., New York 13,N. Y. 


RSIS PRI 





FACTORY MANAGEMENT and MAINTENANCE 


LABOR DEVELOPMENTS (continued) 


formed that he need not discharge an em, 
ployee under a maintenance-of-membersh; 
contract subsequent to his expulsion from, 
the union because of his failure to pay , 
union-assessed fine for appearing in behalf of 
the employer at an arbitration proceeding 
The arbitrator declared that imposition of a 
penalty for such reason violates the statutory 
guaranty of free speech and the establisheg 
public policy of free expression of witnesses, 
(In re Arbitration between  Link-Bel 
Speeder Corporation and United Fam 
Equipment & Metal Workers of America) 


*Management’s Disciplinary Right 
Limited 


Basing his decision on the principle that 
“to express one thing is to exclude others,” 
an arbitrator declared that a contract speci- 
fying available measures that may be taken 
by the employer in disciplinary actions, 
limits the employer to those forms of dis. 
cipline. Thus, the arbitrator ruled that an 
employer might not demote an employee 
after a disciplinary layoff where the contract 
specified that only discharge or layoff may be 
used as punitive weapons. The fact that 
the employer could have inflicted a more 
serious penalty by dismissing the employee 
and then rehiring him in a lower job, 
did not excuse the employer’s violation of 
the contract. As contended by the union, 
the question of the employee’s seniority 
rights was more important than the possi- 
bility of the company’s using more drastic 
penalties. (In re Arbitration between Rey- 
nolds Alloys Company and Aluminum 
Workers Federal Labor Union) 


*Job Content Determinable by 
Management 


Where the employer has been contractually 
reserved the right to direct the working 
force, it is within his prerogative to dismiss 
an employee for failure to perform his job 
after a change in duties has been effected by 
the management. Contending that manage- 
ment had no such right to changé the job 
content without first consulting it, the 
union advised the employee not to perform 
the work, which, as the arbitrator declared, 
subjected the employee to discharge. Fur- 
thermore, stated the arbitrator, the union 
in this case is guilty of unilateral action, 
“precisely what it complained of on the 
company’s part.” If the union seeks re 
medial action, provision is made in the con- 
tractual grievance procedure. (In re Arbi- 
tration between Die Molding Corporation 
and Interstate Copper & Brass Workers 
Union Local 8) 


* Right to Change Operations Limited 


Where the union-employer contract speci- 
fied that changes in work load be negotiated 
with the union before being put into effect, 
an arbitrator held that the employer could 
not change the size of a roving package in 
the spirning room without prior consultation 
with the union. Although the company 
could make “routine changes” by unilateral 
action, the change involved constituted 4 
“work load” change, since it necessitated a 
change in production, planning, and ex- 
penditures, and was not likely to occur very 
frequently. (In re Arbitration between 
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Nor should you put carbide cutting fools 
on a lathe lacking the fundamental 
rigidity for their most efficient use. 
Carbide cutting tools have increased 
horsepower requirements up to 300 
per cent. They have increased cutting 
speeds 200 fo 500 per cent. 


Our jobs, our earnings and profits as well, 
will depend upon low cost production in the 
terrific competition to come. The most modern 


machines and methods must be used. 


Now is the time to scrap the machines that 
cannot “carry the load,” and replace them 
with good War Surplus machines or new 
machines. ‘Phone now for one of our engi- 
neers to help you to select the equipment 


best suited to your needs. 





ured, 
Fur- 
nion Z 
ion, What Horsepower Are YOU Using ? 
the 
re 45 to 50 horsepower is required to rough turn and 
bi i face these automobile transmission cluster gears, 
“we zi at the high surface speeds required by carbide 

‘ cutting tools—this is approximately three times 
the horsepower needed with high speed steel 
cutting tools. Fay Automatic Lathes are designed 


for the most efficient use of carbide cutting tools. 
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JONES & LAMSON 


MACHINE COMPANY 
Springfield, Vermont, U.S.A. 
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Engineered to “Carry the Load” for Most Productive Operation With Carbide Cutting Tools 


Addit dled 


Manufacturer of: Universal Turret Lathes « Fay Automatic 
Lathes * Automatic Double-End Milling and Centering Machines « 
Automatic Thread Grinders * Optical Comparators + Automatic 
Opening Threading Dies and Chasers. 
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STEEL 


SUPERIOR: 
cd 
ERIOR: 
Ss 

= 


CONTINENTAL 


mA GOOD NAME TO REMEMBER WHEN YOU 
NEED STEEL SHEET AND WIRE PRODUCTS 




















STEEL SHEETS @ Open hearth steel from Continental’s 

urnaces is made into steel sheets with more than thirty 
different types of surface treatments, finishes and coat- 
ings. Continental specializes in the production of sheets 
with properties designed to best fit a definite class of 
duties. This special service in sheets fitted to manufac- 
turers’ needs helps cut production costs and make better 
products. Inquiries are invited. 





WIRE AND WIRE PRODUCTS ®@ Small enough to stitch 
like thread or large enough to serve as lever rods on the 
army’s big earth movers . . . that’s Continental wire, 
made of open hearth steel from Continental’s own fur- 
naces. Wire for manufacturers is available in standard 
and special shapes and many different finishes and coat- 
ings. Continental’s finished wire products include Chain 
Link fence, widely used for the protection of industrial 


property. 
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PRODUCERS OF STEEL SHEETS, including GAl- CHECKERCOAT Golvonized, Hot Rolled 
VANIZED, COPPERIOR (copper-stee! bose) Annealed, Hot Rolled Pickled, and many 
Golvonized, KONIK stee! sheets Golvonized, styles of Golvonized Formed Roofing, tink Fence, Noils, ond other steel products. 


LABOR DEVELOPMENTS (continued) 


Pacific Mills, Columbia Division, and Tex. 
tile Workers Union of Amer., Local 254) 


* Discharge Held Legal 


An employee’s discharge predicated upon his 
expulsion from the contracting union was 
deemed legal by the NLRB, even though the 
employer knew the expulsion was effected 
beeause of the employee’s activity for a rival 
union. The employee, in this case, had 
urged other employees to authorize a rival 
union as the bargaining agent and to insti- 
tute the change before the expiration of the 
existing contract, a period of approximately 
8 months. In view of such circumstances, 
the board declared that the employee's 
activity might well undermine the position 
of the presently recognized bargaining agent 
in the middle of the contract period; thus 
the discharge was upheld as proper. (South- 
western Portland Cement Co. NLRB) 


*Reinstatement Mandatory 


An employer may not refuse to reinstate 
a discriminatorily discharged employee on 
the ground that he fears that the employees 
might reveal information on operating and 
production costs to the union to which they 
belong. The employer may, however, con- 
dition the future continuous employment of 
such employees upon their discretion in re- 
taining such business secrets. (NLRB vs. 
Armour Co., CCA-10) 


*Reinstatement With Back Pay 
Ordered 


The fact that an employee’s previous record 
of attendance was irregular was held to be 
no basis for discharging her during a recent 
bona fide illness for which she presented a 
doctor’s certificate testifying to her illness. 
Moreover, the company itself had recog- 
nized the unfairness of the discharge by 
offering reinstatement with loss of seniority 
rights. Under such circumstances, the arbi- 
trator ordered reinstatement with back pay. 
(In re Arbitration between Standard Coosa- 
Thatcher Company and Textile Workers 
Union of America) 


*Non-Deductible Earnings 


Money earned for picketing was deemed 
non-deductible from a back pay award due a 
discriminatorily discharged employee. The 
state labor relations board, in so deciding, 
pointed out that such money was not 
“earnings” but a form of strike benefits, and 
that the individual was not “in other em- 
ployment,” since he was not an employee of 
the union. (Paragon Oil Co., N. Y. LRB) 


Supervisors Entitled to Benefits of 
Wagner Act 


The right of supervisors to enjoy the bene- 
fits of the Wagner Act is not contingent 
upon either the type of industry in which 
the supervisor is employed or the degree or 
variation in duties or responsibilities which 
he exercises. Thus all supervisors, by virtue 
of a recent NLRB decision, have statutory 
backing for their collective bargaining de- 
mands. Once individuals are deemed “em- 
ployees” by the board, they are entitled to 
be grouped into a bargaining unit which 
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may be separate from the bargaining unit 
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This Chart is one of a series of eight suggesting how various elements of 
control are secured through McCaskey by the visualizing and flow of 
multiple copies of a few forms that are already in use in most plants. These 
charts will suggest how McCaskey Control will meet your specific needs. 


Machine Loading, Scheduling and Dispatching 


through McCASKEY CONTROL 


This Chart illustrates machine loading, schedul- ing to planned schedules. Job assignment is 
ing and dispatching simply by visualizing multi- practically automatic; no delays occur while 
ple copies of a shop order in McCaskey employees and machines wait for jobs. 


Machine Control Sections. 


SEND AT ONCE FOR 
Through the procedure recommended, paper- 
your copy of "The ABCs of Production Control" from 


work be cut 0 8 Pees - . . departmental which the above chart is reproduced and in which are 
planning is handled rapidly and accurately ... covered a wide range of a of control pre- 


schedules are quickly and easily changed. The sented simply and clearly to show how McCaskey Con- 
trol operates. One of the systems shown or an adap- 


load ahead of each machine is available almost tion of it will fit your specific needs. WRITE FOR YOUR 
instantly and operations are performed accord- COPY TODAY. 


A McCaskey industrial representative, qualified by training and experience, 
is available to help you analyze your requirements and suggest the McCaskey 
Control that will best meet them. No obligation, of course 





THE McCASKEY REGISTER COMPANY, ALLIANCE, OHIO 
McCaskey Systems Ltd., Galt, Ontario, Canada The McCaskey Register Co., Watford, England 


McCASKEY INDUSTRIAL CONTROLS 
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SAFE SHROUDING 


for the “Nerves” of 
Automatic Electrical Controls 





C ritical automatic controls require out-of-the- 
ordinary protection. Oil, dirt, grease or other 
“shop” interference with the electrical circuits would put pro- 
duction in hazard. Forward-looking designers of the Monarch 
Magna-Matic Automatic Lathe applied the modern solution 
in specifying Titeflex Flexible Conduit to protect electrical 
control lines. 

Similarly, Titeflex takes over the service responsibility 
of keeping the coolant liquid lines pressure tight despite 
vibration. 

Your own product or machine may require the same trouble- 
free protection and service. If you are faced with the problem 
of flexible conduits or conveying of gas, oil, or liquids under 
conditions of constant vibration, high temperatures or pres- 
sures our application engineers can be of service to you. 
Call or write: Titeflex, Inc., 505 Frelinghuysen Ave., Newark, 
New Jersey. 


Titefl 


THE ALL-METAL FLEXIBLE 
TUBING THAT STAYS TIGHT 





















LABOR DEVELOPMENTS (continued) 


of their subordinates. However, in two 
cases, the board has ruled that various level, 
of supervisors may constitute a single appro. 
priate bargaining unit. (L. A. Young Spring 
& Wire Co., NLRB; B. F. Goodrich Co. 
NLRB) 


*Picketing Upheld 


Picketing by an AFL union of a group of 
lumber plants employing workers represented 
by a duly certified CIO union was deemed 
lawful by a state supreme court where the 
picketing was to persuade the CIO workers 
to strike. The AFL union was seeking a 
wage increase and endeavored to persuade 
the CIO union to cooperate in a mutual 
strike to obtain a wage increase for all 
the employees in the industry involved, 
The court upheld the picketing by. the AFL 
union as a lawful excerise of free speech. 
(Washington vs. Superior Court for Pierce 
County, Washington Supreme Court) 


*Secondary Boycott 


A secondary boycott entered into by a union 
because of its failure in an election among 
the company’s employees was enjoined by 
the court. The union engaged in picketing 
the place of business of one of the com- 
pany’s customers. Carrying deprecating signs 
concerning the use of the company’s prod- 
ucts by the customer, the union effected the 
customer’s cancellation of his contract. 
(Smallman vs. Gulf Oil, N. Y. Sup. Ct.) 


Election Not Binding 


A consent election, the results of which were 
used for certification of the union as the 
appropriate bargaining agent, cannot be con- 
sidered binding where the election would 
have been a tie if the one vote challenged 
on the ground that the voter was not an 
employee had been disallowed. In one case, 
the NLRB, declaring that the employer had 
no right to challenge the vote, since he did 
not raise the issue of employee’s status at 
the time. of the election, brought the em- 
ployer up on charges of an unfair labor prac- 
tice because he refused to bargain with the 
union so chosen at the polls. Upon appeal 
to the court, the latter ruled that the NLRB 
exceeded its jurisdiction in conducting such 
an unfair labor practice proceeding without 
first ascertaining the status of the employee 
at the time of the election. Since the board 
failed to do so, the court reasons, the union 
has not been chosen as the bargaining agent. 
(NLRB vs. A. J. Tower Company, CCA-1) 


*Layoft Held Discriminatory 


Economic expediency is no ground for laying 
off employees. Accordingly an employer's 
failure to reinstate employees laid off for 
lack of work when work became available, 
because he feared reprisal of a rival union, 
was held to be discriminatory. The general 
layoff for economic reasons was valid. The 
discrimination occurred when the employer 
failed to recall them when work became 
available. (Peerless Pattern Works, NLRB) 


*Employer’s Remarks Held Interference 


The danger of employers dealing with in- 
dividual employees has come to the fore- 
ground in a recent case in which the Na- 
tional Labor Relations Board set aside an 
election because the employer persuaded in- 
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KATHANODE UNIT 
The positive plate as- 
sembly of Gould Katha- 
node includes grid, 
Black Oxide active ma- 
terial, spun-glass mats 
and Unit-Seal envelop. 
Separators are of Dura- 
por porous rubber. 
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Pn = HOW EFFICIENT IS YOUR 


ph getty Pen? 


Gould Kathanode power is sustained power. It assures 
speedy and economical electric truck operation even 
during the latter stages of Kathanode’s long service life. 


The main reason for the sustained power of Gould 
Kathanode is the unusual protection of the power-pro- 
ducing positive plates. They have spun-glass mats in 
contact with each face, which are held in place by the 
specially designed Unit-Seal envelop. Solid at the 
edges and with open ends this envelop allows spent 
active material to filter out. It cannot lodge or tree. 
Internal short circuits, acommon cause of power losses, 
are minimized in Kathanode. 


Keep your electric trucks running with Kathanode. 
Write Dept. 13 for Catalog 100 on Gould Kathanode 
Glassklad Batteries for Industrial Truck and Tractor 
Service. 
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HERE ARE SOME GOOD 


(fed FOR YOU 


ON LAMPS 





Buy CHAMPION Fluorescent and Incandescent Lamps the same 
way you buy switches, plugs, or other electrical or mill 
supplies — from a nearby electrical or industrial distributor 
who knows your needs, is in constant touch with you, can 
serve you promptly, intelligently and economically. 


Champion Lamps are made and tested to provide the most 


efficient, low tost industrial light 


Back of them is an 


organization of specialists in industrial lamp manufacture 
and application, with trained lighting experts in the field to 
give you dependable, unbiased. counsel on correct lighting for 
every part of your plant. 


It will pay you to standardize on Champion Lamps and get 
them from the local Champion distributor, 





May we put you in touch with him? 


Ask us to mail you the Champion Maintenance 
Manual,C. It contains a lot of useful information on 
good lighting and how to get the best service out 
of your lamps. Just give us your name, position and 
company address and we'll send it by return mail. 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 


LAMP 


OIlVIsSIOn 


orf 


CONSOLIDATEO 


ELECTRIC 
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LABOR DEVELOPMENTS (continued) 


dividual workers to vote against the union. 
The employer went through the plant jp. 
terrogating individually about half the em. 
ployees. He asked if they had ever belonged 
to a union and, if so, whether they had de. 
rived any benefits from such membership, 
He requested their opinions concerning the 
union and argued that a union in so small 
an establishment would not be effective. 
He referred to the allegedly generous man. 
ner in which the company had treated its 
employees. To at least two employees, he 
said “Boys, we don’t want a union here.” 
Although the employer contended that his 
activities on the day before the election were 
directed entirely to persuading the employees 
to vote in the election regardless of how they 
voted, his conduct revealed that he was 
actually engaged in pressing a vigorous 
campaign against the union. 

An election in a representation proceed- 
ing serves its true purpose only if the con- 
ditions surrounding the election are such 
that the employees are enabled to register 
their free and untrammeled desires as to 
representation. Accordingly, where events 
preceding the election make impossible the 
exercise of that free choice, the board will 
annul the election. In the present proceed- 
ing, the company, through its partners and 
agents, created an atmosphere of intimi- 
dation about the election which rendered 
impossible the securing of a free and un- 
coerced vote. (Hoffner-Thrall Car Co., 
NLRB) 


Held Interference 


The fact that an employer made a pre- 
election announcement of a wage increase 
to 1979 employees, 35 of whom were eligible 
to vote in the election, was held sufficient 
ground to set aside the election results. The 
Labor Relations Board, although recogniz- 
ing the particular circumstances of the case 
—i.e., the increase had been held up by 
wage stabilization regulations and was per- 
missible at election time by coincidence of 











































the issuance of Executive Order 9599— 
deemed the announcement to have consti- 
tuted an abridgment of the employer’s free 
choice. (Bankers Trust Co., NY LRB) 


*Held Refusal to Bargain 


The fact that the employer challenged the ap- 
propriateness of the union after a check of 
cards was made by the NLRB, indicating 
that the union was the choice of the majority 
of employees, and the fact that he failed to 
act in good faith during negotiations, were 
deemed sufficient grounds for finding him 
guilty of an illegal refusal to bargain. (Rock 
City Paper Box Company, NLRB) 


WLB’s Directive Held Unenforceable 


Since WLB directives are no longer en- 
forceable, the board cannot compel an em- 
ployer to honor the NLRB’s certification of 
a union which the employer believes does 
not represent a majority of the employees 
in the bargaining unit. Thus, the NLRB 
declared that the WLB could not require 
an employer to negotiate a new contract 
with a union whose majority status he ques- 
tions. The representation question is to be 
determined by usual NLRB procedure, on 
either a petition for certification or a 
charge of refusal to bargain. (Colonial Life 
Insurance Company of America, NLRB) 
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CHECK VALVE 


3) 


HYDRANTS, VALVES 


Write for 
catalog 
No. 34 





A 


GATE VALVE 




















Used In places 
where standard 
hydrant might 
interfere with 
trafic or in- 
dustrial opera- 
tions. Castiron 
nozzle box and 
cover, with drop 
handle. 


Fire Hydrants 
Gate Valves 
Tapping Valves 
Special Castings 
Tapping Sleeves 
B & §S Fittings 


M & 











pct bat tt as 33 


Hydrant 


Sets completely 
underground, 
accessible by 
lifting cover. 
Standard in- 
side construc- 
tion with a 
242” and a 4” 
nozzle. 




















M & H valves are used in industrial 
plants for water, gas, steam, oil, 
chemicals and are furnished in all 
commercial sizes from 2” to 30”, in- 
clusive. They are cast iron body, 
bronze mounted, furnished double 
disc parallel seat or solid wedge. 
They are heavily proportioned and 
have a high factor of safety. 


OTHER M & H PRODUCTS 


Check Valves 
Floor Stands 
Extension Stems 
Mud Valves 
Flap Valves 


Sludge Shoes 
Flanged Fittings 


H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 
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THEY SAY AND DO 





The Case Strike-Curb Bill 


Principal provisions of the Case 
Strike-Curb Bill, as approved by the 
House on February 7, are as follows: 


Section 1. That this act may be cited 
as the “Labor Disputes Act, 1946.” 


Section 2. It is declared to be the 
policy of the United States that labor 
disputes affecting the public interest 
should be settled fairly and, so far as 
possible, without interruption or delay 
in the production and distribution neces- 
sary to the public interest, and to that 
end it is the duty of both employers and 
employees to bargain in good faith. 

To aid in the voluntary and ex- 
peditious settlement of labor disputes 
affecting the public interest, therefore, 
there are hereby established additional 
facilities and procedures for the appli- 
cation of collective bargaining, concilia- 
tion, mediation, and arbitration. 


Section 3. Membership—There is 
hereby created in the executive branch 
of the government a board to be known 
as the “Labor-Management Mediation 
Board” which shall be composed of six 
or more members appointed by the 
President. 

The board shall consist of a number 
of members representative of employers, 
a like number representative of em- 
ployees, and a number of disinterested 
members representative of the public. 

The National Mediation Board 
created by the Railway Labor Act, as 
amended by the act approved June 21, 
1934 (public, numbered 442, Seventy- 
third Congress), shall hereafter be 
known as the National Carrier Media- 
tion Board. 


Section 4. (a) Employers, employees, 
and their respective representatives shall 
have the following duties in the public 
interest: 

(1) Duty of Employer—It shall be 
the duty of an employer to refrain from 
conducting a lockout until after the ex- 
piration of five days from the date on 
which such employer or his represen- 
tative has given to the chairman of the 
board the written notice of his inten- 
tion so to do, containing a statement of 
his reasons for such intended lockout; 
and if the board within such five days 
assumes jurisdiction of the dispute, it 
shall be the duty of the employer to 
refrain from conducting the intended 
lockout until after the expiration of 30 
days from the date of the notice. 

(2) Duty of Employees—It shall be 
the duty of employees of an‘ employer 
to refrain from striking until after the 


expiration of five days from the date on 
which they, or their representatives, have 
given to the chairman of the board writ. 
ten notice of their intention so to do, 
containing a statement of their reasons 
for such intended strike; and if within 
such five days the board assumes juris- 
diction of the dispute, it shall be the 
duty of the employees to refrain from 
striking until after the expiration of 30 
days from the date of the notice. 

(b) For the purposes of this section 
“employer” does not include any per- 
son who regularly has in his employ less 
than 250 individuals. 


Section 5. The chairman, vice-chair- 
man, and secretary shall determine in 
the case of any labor dispute (excluding 
any matter coming within the purview 
of the Railway Labor Act) whether 
such labor dispute is one which sub- 
stantially obstructs or interferes with in- 
terstate or foreign commerce and affects 
the public interest and cannot be ex- 
peditiously adjusted by collective bar- 
gaining. 

If they so determine, the board shall 
have jurisdiction of the dispute. 


Section 6. After the board has taken 
jurisdiction of a dispute, the board, 
under the direction of the chairman, 
shall make every reasonable effort to 
assist the parties to adjust and settle 
the dispute and make agreements for 
that purpose. 

To such end, the board may utilize, 
and the chairman may designate, a 
mediation panel consisting exclusively 
of disinterested persons representative 
of the public, or consisting of one or 
more persons representative of em- 
ployers, a like number representative of 
employees, and a disinterested person or 
persons representative of the public. 


Section 7. In the event a dispute is 
not settled by collective bargaining or 
by mediation under Section 6, the chair- 
man or the mediation panel shall en- 
deavor to induce the parties to the dis- 
pute voluntarily to submit their differ- 
ences to arbitration. 

If the parties consent to such arbi- 
tration, they shall file with the board a 
notice of the agreement to arbitrate the 
dispute. The award of the arbitrator 
shall be filed with the board and shall 
be binding upon all parties consenting 
to such arbitration. 


Section 8. (a) After the board has 
taken jurisdiction of a dispute as pro- 
vided in Section 6, the chairman, in 
order to effectuate the purposes of this 
act, shall have the power to issue an 
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BEFORE 


300% MORE CAPACITY... 


From three to twelve 3-pole circuits 
and provision for eight more when- 
ever needed. Existing box was used 
and no conduits added. 


138'2% MORE CAPACITY... 


From 13 to 31 single and two-pole 
circuits. In addition, a needed 3- 
wire circuit was provided at bottom 
of panel. A speedy and economical 
changeover. 





SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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The New Streamlined 


—— Nsidlhneaaa j 


%* The Saw-Gun fastens directly fo elec- 


tric or air drills or flexible shaft. Ordinary | QUICKLY CUTS THRU } 
hack-saw blade does cutting with rapid 
7" stroke. Use ordinary machine file for 


power filing. Ideal for panel, notching and 
slotting in both metal and wood. Abolishes ALL METALS 
firesome hand sawing... makes hard ee 7 
work easy. Just pull the trigger and let Corrugat a 
the Saw-Gun do the work. Every industry woop 
from the largest down fo the individual . 
PLASTICS 
Other Materials 


+ + + ¥ 
+ 2 * 5. 


work shop or farm will find the Saw-Gun 
an amazing labor and time-saving tool. 
it’s portable...carry from job to ar 
Order this handy tool at once... it will 
pay for itself quickly. 


Wid-States 


EQUIPMENT CORPORATION 


2429 South Michigan Ave., Chicago 16, Ill 



















| Designed and built by Industrial 


Brownhoist Corp. do a better job 
because, 1) Large Sheaves re- 
duce rope wear, 2) Heavy 
digging : 


lips take deep, clean 


Carbon - Steel, 












bites, 3) Extra-sturdy 





construction insures 







long life. Write for com- 


plete facts to Industrial Brown- 





hoist Corporation, Bay City, Mich- 





igan. Offices in New York, Phila: 


BROWNHOIST BUILDS BETTER BUCKETS 
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THEY SAY AND DO (cantinued) 


order (1) requiring any person to refrain 
or cease and desist from calling, or assist. 
ing in any manner, a strike arising out of 
such dispute; or (2) requiring the em- 
ployer, who is involved in the dispute, 
to refrain or cease and desist from prac- 
tices which change the situation exist- 
ing at the time the dispute arose, or 
which by changing an existing situation 
which led to the dispute and which the 
chairman deems shall be prejudicial to 
the prompt settlement of the dispute. 

No order of the chairman or process 
of any court under this act shall require 
an individual employee to render labor 
or services without his consent nor shall 
any provision of such order or process 
be construed to make the refusal to 
work of an individual employee a viola- 
tion of such order or process or other- 
wise an illegal act. 

(b) Such order shall be effective for 
such period as the chairman shall de- 
termine, but shall in no event be effec- 
tive for a longer period than 30 days 
from the date on which the board took 
jurisdiction, 

(c) The Attorney General at the re- 
quest of the chairman, during such 30- 
day period of jurisdiction, shall petition 
any District Court of the United States, 
in any state or in the District of Colum- 
bia, or the United States Court of any 
territory or possession, within the juris- 
diction of which any person to whom an 
order is directed resides, transacts busi- 
ness, or is found, for the enforcement 
of such order, and for appropriate tem- 
porary relief or restraining order. 

Upon the filing of such petition the 
court shall have jurisdiction of the pro- 
ceedings, and shall have power during, 
but not beyond, the board’s 30-day 
period of jurisdiction, to grant such 
temporary relief or restraining order, 
and to make and enter a decree enforc- 
ing the order of the chairman. 

The judgment and decree of the court 
shall be subject to review by the appro- 
priate Circuit Court of Appeals, or by 
the United States Court of Appeals for 
the District of Columbia in the case of 
a judgment of the District Court of the 
United States for the District of Colum- 
bia, and by the Supreme Court of the 
United States upon writ or certiorari. 

(d) When granting temporary relief 
or restraining order, or making or enter- 
ing a decree enforcing an order of the 
chairman, as provided in this section, 
the jurisdiction of courts sitting in 
equity shall not be limited by the act 
entitled ‘“‘an act to amend the judicial 
code, to define and limit the jurisdic- 
tion of courts sitting in equity, and for 
other purposes,” approved March 23, 
1932, except that Sections 11 and 12 of 
such act shall apply in cases of con- 
tempt. 

Section 9. (a) It shall be the further 
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feet Or MmOre cee 








DO IT QUICKER, CHEAPER 


WITH THE... 





Industry can well profit from close study of the 
improvements in materials handling technique 
developed by the supply divisions of our armed 
forces. Of particular interest is the wide use of 
the Fork Truck—‘“Trackless Train” System for 
handling materials when distances exceed 200 ft. 


In the system the fork truck (a handling and 
stacking machine) is used for loading trailers. 
Loaded trailers are made up into traifs and 
hauled away by a tractor. “The Trackless Train” 
has no fixed path and may travel anywhere that 
necessity dictates. At destination, the fork truck 
removes and stacks the pallet loads to ceiling 
heights. 


A few of the many advantages of the system are: 


(1) Equipment works continuously—“dead 
heading” reduced to the minimum. 


(2) Handles larger loads—one trailer train is 
equivalent to 5 to 10 truck loads, 


(3) Less manpower required. 


(4) Lower investment in equipment for han- 
dling comparable volume. 


(5) Lower power consumption in transporting; 
only the tractor consumes power. 


These handling advantages are also available to 
you. For the complete story ask to have a Mer- 
cury Engineer call—or write for Bulletin 7-11. 


THE MERCURY MANUFACTURING COMPANY 


——T 4110 South Halsted Street - Chicago 9, Illinois 
(a 
(a Lal 
- 


TRACTORS - TRAILERS - LIFT TRUCKS 
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HAN DLE Mercury “‘Jeep’’ fork truck pallet loading type ‘‘A-310°° 
Mercury castor steer trailers. 





A train of loaded trailers is coupled to the Mercury ““Tug”’ electric 
tractor and hauled to destination. ‘‘The Trackless Train’’ has no 
fixed path and may travel anywhere necessity dictates. 











At destination the tractor is uncoupled and sent on its way. The 
**Jeep’’ removes the pallet loads from the trailers and stacks them 


to ceiling heights. 





WE’RE BLUSHING 
WITH MODESTY 


Because of what others are 
saying about the new 








“Very ae ap well compiled, and the net 
tices a aled to us.” 
si _ — S.L.H. Co., Salt Lake City, Utah 
“A masterpiece of its own.” , 
— C.S. Co., St. Louis, Mo. 
“Congratulations because you certainly have 
done a swell job! We were very much surprised 
to find that your line was as complete as it is.” 
— L.A.B. Co., Baltimore, Md. 
“Truly a work of art.” 
— J.E. Co., Staunton, Va. 
“The best we ever laid eyes on.” 
— H. Industries, Chicago, Ill. 
“It’s a humdinger.” — 7.R. Co., Chicago, Ill. 
““A very valuable asset to our file, and you may 
feel confident that we will use it to good ad- 
vantage.” 

— 1.C. Products Corp., South Bend, Ind. 
“Certainly unique. Congratulations to you on 
stepping away from the customary ways of doing 
things.” — W.F. Mfg. Co., Cincinnati, Obio 
“Wish to comgticgens 7 on its skilful arrange- 
ment.” — J.B.G. Mfg. Co., St. Louis, Mo. 
“Something we have been looking for for some 
time.” — M. Inc., Savannah, Ga. 





MANUFA 


Let our ‘‘Net Price 
Catalog’’ be your 
guide to fasteners and 
prices. An up-to-date 
encyclopedia and spe- 
cification chart for 
every purchasing agent 


and engineer. 
MANUFACTURERS SCREW PRODUCTS 
308 W. Hubbard St., Chicago 10, Ill. 
It’s Faster to Phone — WHitehall 4680 
Standardize on STRONGHOLD 
pea ie ay etches peeatee eta chen meena 

PASTE THIS COUPOW ON YOUR LETFERHEAD 
MANUFACTURERS SCREW PRODUCTS 


308 W. Hubbard St., Chicago 10, Ill. I 
Please send re a copy of the new 
STRONGHOLD “Net Price Catalog.” I 
I ome Skike habs ak wore b Wb eee ae ae = I 
Company .. <4... 02.65% ina aia tk eee I 
EP eee ek eee Peer ee 


City, Zone, State....... wth: Nis 2s wan | 


(Please send a few samples of your products. 
[_]Please quote prices as per attached request. 
(Check here if yoo would also like a free copy of 
our ‘‘Pocket Library of Engineering Data,’’ a 
handy, finger-tip reference to technical informa- 

tion every user of fastener products should have. A 

I cess concn eats cea: Ginn Game Gans Gnd ad Ges can ee Ge ed 


ee 
U0 
° 
a 
=: 
° 
i=] 


270 





THEY SAY AND DO (continued) 


duty of the board to make a broad and 
comprehensive study of the field of 
labor-management relations from the 
viewpoint of labor, industry, and the 
public to-determine what adjustments 
are necessary to promote continuity and 
regularity of employment, industrial 
peace, and the uninterrupted production 
and distribution of goods and services 
for commerce. The board shall make its 
final report to the President and to the 
Congress, including recommendations 
with respect to legislation, not later 
than June 30, 1946. 


Section 10. Binding Effect of Collec- 
tive-Bargaining Contracts—All collec- 
tive-bargaining contracts shall be mutu- 
ally and equally binding and-enforceable 
against each of the parties thereto, any 
other law to the contrary notwithstand- 
ing. 

‘in the event of a breach of any such 
contract or of any agreement contained 
in such contract by either party thereto, 
then, in addition to any other remedy or 
remedies existing, a suit for damages for 
such breach may be maintained by the 
other party or parties in any state or 
United States District Court having 
jurisdiction of the parties. 


Section 11. Violence and Intimidation 
—(a) It shall be unlawful for any per- 
son, by the use of force or violence or 
threats thereof, to prevent or to attempt 
to prevent any individual from quitting 
or continuing in the employment of, or 
from accepting or refusing employment 
by, any employer, or from entering or 
leaving any place of employment of 
such employer. 

The district courts of the United 
States shall have jurisdiction, notwith- 
standing the act of March 23, 1932, en- 
titled “an act to amend the judicial 
code and to define and limit the jurisdic- 
tion of courts sitting in equity, and for 
other purposes,” to enjoin violations and 
threatened violations of any of the pro- 
visions of this section, and by appropri- 
ate order or decree to compel compliance 
with such provisions; provided, said 
courts shall not issue an injunction 
against the right to strike, peaceful as- 
sembly, or peaceful picketing. 

Any individual who violates any of 
the provisions of this section shall on 
and after such violation cease to have, 
and cease to be entitled to, the status of 
an employee for the purposes of Sections 
7, 8, and 9 of the National Labor Re- 
lations Act, or the status of a represent- 
ative for the purposes of such act. 


(b) An employee who, a preponder- 
ance of the testimony taken (in appro- 
priate proceedings before the National 
Labor Relations Board) shows, has will- 
fully engaged in violence, intimidation, 
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HORCO FABRICS 


custom made to 










































your requirements 


S 





| 


iF you require coated fabrics 
for specific applications, Hodg- 


man will engineer them for you. 


Such valuable properties as 
great flexibility, light weight, 
unusual toughness, resistance to 
extremes of 


stains, abrasion, 


temperature, and _ protection 
against moisture, deterioration 
and many chemical agents can 
be built to order in Horco 


Fabrics. 
Hodgman’s laboratory facili- 
ties and expert engineering serv- 


Your 


ice are available to you. 


inquiries are solicited. 


FRAMINGHAM. MASSACHUSETTS 
New York, Chicago, San Francisco 
In Dallas, Texas: Jack C. Kern Co., 

Representatives 








100 horsepower, three phase, 
continuous duty, open rated, 
ball bearing motor, driving an 
air compressor in clean fac- 
tory surroundings-no special 
motor protection is necessary. 

















Form J 
General Purpose Application 







op performance over the longest period of time is the 
} end of selecting the correct type and size of electric 
motor. Century’s wide range of types and sizes will satisfy all 
popular requirements. 


Century motors are built in open protected, splash proof, 
totally enclosed fan cooled, and explosion proof types; with 
rigid, cushion, horizontal, or vertical mountings. Century. 
Splash Proof Protection motor sizes range from 1/20 to 600 horsepower and are avail- 
able in single phase, three phase, and direct current types. 





There is a Century motor with the correct electrical char- 
acteristics to meet the load requirements — and “with the 
right frame to adequately protect the motor from any hazard- 
ous atmospheres. By selecting the correct Century motor you 
get top performance. 


Be sure you get top performance from your electric motor 
driven installations — specify Century. 


Explosion Proof “oO CENTURY ELECTRIC CO. 








Ss 1806 Pine Street, St. Louis 3, Missouri 
marek Offices and Stock Points in Principal Cities 
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HANGING CHAIN SUSPENSION 
_ FIXTURES 1S AS EASY AS 
P: HANGING A PICTURE—WITH 


fe PINYDES HANGER 


Just connect wires, screw to outlet box and 
the job’s done—in a few minutes. Fits stand- 
ard 4” or 314” outlet box or plaster ring. 
Self-grounding—you can use 2-wire cord and 
$I 50 plug. Complete with receptacle, 

two 5-foot chains, “S” hooks and 
Each List cord clips. Nothing else to buy. 
Day-Brite Lighting, Inc.,5441 Bulwer Ave., 


St. Louis 7, Mo. Nationally distributed 
through leading electrical supply houses. 










IT’S EASY TO SEE WHEN IT’S 


Patent No. D-141024 


‘nian : DAY-B 
Underwriters approved. : : a 


Others pending 





WC Trailers 


GIVE YoU 7p PERFORMANCE 
BECAUSE WE GIVE THEM / 


. Top QUALITY! 





Every detail of EWC Trailer construction is given scientific, expert attention —to 

assure dependable, durable performance all the way down the line! More than 
a half century of experience in building Materials pena Equi ment, “¥ engi- 
neering help to meet specific peculiar =. assure “ ( the ideal equip- 
ment for your needs. Write today for Bulletins giving ful ‘details. 





Electric Wheel Co., Dept. FAQuincy, ll. 


272 FACTORY MANAGEMENT and MAINTENANCE 








THEY SAY AND DO (continued) 


or unlawful destruction or seizure of 
property in connection with a labo; 
dispute involving his employer, or jy 
connection with any organizational 
activities of a labor organization among 
employees of his employer, shall not be 
entitled to reinstatement by, or any 
back pay from, such employer under 
Section 10 of the National Labor Re. 
lations Act. 


Section 12. Supervisory Employees— 
(a) As used in this section the term 
“supervisory employee” means an em- 
ployee whose primary duties consist of: 


(1) The direction or supervision of 
the activities of other employees but 
who regularly does no productive man- 
ual work; or 


(2) The computation of the pay of 
other employees; and does not include 
persons who are selected by productive 
workers under established practice; or 


(3) The determination of the time 
worked by other employees, or the super- 
vision or administration of the factors 
on the basis of which the pay of other 
employees is computed; but does not 
include any such employee within the 
purview of the Railway Labor Act. 


(b) Hereafter no supervisory em- 
ployee shall have the status of an “em- 
ployee” for the purposes of Sections 7, 
8, and 9 of the National Labor Relations 
Act. 


Section 13. Boycott and so forth— 
Whenever any act mentioned in this 
section shall obstruct or interfere with 
interstate or foreign commerce (a) it 
shall be unlawful (1) by means of a con- 
certed refusal to use, handle, or other- 
wise deal with articles or materials pro- 
duced or manufactured by any person, 
to induce or require or to attempt to 
induce or require another person to 
recognize, deal with, comply with the 
demands of, or employ members of, any 
labor organization; or (2) by means of 
a concerted refusal to use, handle, or 
otherwise deal with articles or materials 
purchased, produced, manufactured, or 
used by an employer, to induce or re- 
quire or to attempt to induce or require 
such employer to recognize, deal 
with, comply with the demands of, or 
employ members of, one labor organiza- 
tion instead of another labor organiza- 
tion with which such employer has an 
applicable collective-bargaining agree- 
ment; or (3) by means of a concerted 
refusal to use, handle, install, or other- 
wise deal with articles, materials, or parts 
thereof, of tools, produced or manufac- 
tured by a manufacturer or producer 
who has produced or manufactured said 
articles, materials, or parts thereof, and 
tools, during the existence of a contract 
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THEY SAY AND DO (continued) 


with a labor union certified to said 
manufacturer or produced by the Na- 
tional Labor Relations Board. 


(b) Whoever violates the provisions 
of this section— 


(1) Shall on and after such violation 
cease to have, and cease to be entitled 
to, the status of an employee for the 
purposes of Sections 7, 8, and 9 of the 
National Labor Relations Act, or the 
status of a representative for the pur- 
poses of such act. 


(2) In case such violation is by a 
labor organization, such organization 
shall thereof cease to have and cease to 
be entitled to a status of representative 
or labor organization under the National 
Labor Relations Act for a period of not 
less than 90 days, nor more than 6 
months. 

That notwithstanding the provisions 
of “an act to amend the Judicial Code 
and to define and limit the jurisdiction 
of courts sitting in equity and for other 
purposes,” any district court of the 
United States having jurisdiction of the 
parties may award either a restraining 
order or a temporary or permanent in- 
junction restraining any violation of this 
section where it shall affirmatively ap- 
pear from the pleadings and the evi- 
dence that irreparable injury will other- 
wise occur due to the perishable nature 
of the articles or material referred to in 
sub-section (a) including livestock and 
live poultry.” 


(b) An employee who, a preponder- 
ance of the testimony taken (in appro- 
priate proceedings before the National 
Labor Relations Board) shows, has will- 
fully engaged in violence, intimidation, 
or unlawful destruction or seizure of 
property in connection with a labor 
dispute involving his employer, or in 
connection with any organizational 
activities of a labor organization among 
employees of his employer, shall not be 
entitled to reinstatement by, or any back 

ay from, such employer under Section 
10 of the National Labor Relations Act. 


TWI Foundation 
Continues Job Research 


To carry on the research work of the 
wartime government TWI service, the 
Training Within Industry Foundation 
has been incorporated in New Jersey as 
a non-profit organization. The directors 
of the service are now trustees of the 
Foundation. 

C. R. Dooley, lent to the government 
from 1940 to 1945 by the Socony 
Vacuum Company, of which he was in- 
dustrial relations manager, is the director 








of the Foundation and heads its staff at 
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“Neutralizers Eliminated 


Many Headaches” 


That is what Joseph Unger, 
Chief Engineer, Chain Belt 
Co., Milwaukee, wrote, who 
had been using compounds and 
chemicals before. Others re- 
port important savings in fuel 
cost, stoppage of corrosion, 
better steam. Electro-Neutral- 
izers are self-cleaning, auto- 
matic, guaranteed, proven and 
insured, and meet all require- 
ments of Steam Boiler Inspec- 
tion and Insurance Companies. 
Sold by leading Supply Job- 
bers nation wide, or write for 
literature and recommenda- 
tions without obligation. Elec- 


tro Chemical Engineering Co., 
Louisville 2, Ky. 








“Aids in control of pH value of 
water. Removes old scale, length- 


steam 
cost. 


increases 
repair 


ens boiler life, 
efficiency, reduces 
Makes for lower fuel consumption. 
Reduces the eating of metal, pit- 
ting, foaming, carry-over and all 
types of corrosion including elec- 
trolytic action. Produces mineral- 
free water and purer steam, helps 
to prevent new scale formation.” 


ELECTRO CHEMICAL ENGINEERING CO. 
LOUISVILLE 2, KY. 


ELECTRO- 
NEUTRALIZER 


FOR WATER CORRECTION AND 
POSITIVE BOILER-SCALE ELIMINATION 
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Factory oils of all kinds — lubri- 

cating oil, cutting oil, grinding 
coolant, flushing oil, hydraulic press 
oil, honing oil, and many others, serve 
their several purposes only when they 
are kept free from the impurities 
normally collected in service. Such 
impurities include dirt, metallic parti- 
cles and water. 


De Laval Oil Purifiers and Coolant 
Clarifiers instantaneously and continu- 
ously remove foreign matter and water 
so completely that the purified liquid 
can perform at full efficiency over an 
indefinite period. Oil and coolant are 
saved—in short, less oil does more use- 
ful work. 


De LAvaAL 





MARCH, 1946 

















Machine tools are better protected 
against wear; cutting or grinding tools 
last longer, and work can often be 
performed faster. All of these advan- 
tages add up to one whole—produc- 
tion is increased when oil or coolant is 
kept continuously purified by De Laval 
centrifugals. 


De Laval’s experience in purifying 
and clarifying factory oils covers a 
wide range of applications. Why not 
investigate; it incurs no obligation. 
Ask for Bulletin MM-1. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


PURIFIERS and CLARIFIERS 
FOR FACTORY OILS 


FOR GREATER OPERATING EFFICIENCY 








heat, etc. 


Have you checked the 
enormous possibilities of 
*“Buffalo’’ Stainless Steel 
Wire Cloth? Request New 
Folder No. 596. 





440 TERRACE 


Destructive factors are encountered in every wire cloth 
or wire product application—wear, abrasion, rust, corrosion, 


Extra care in selecting the most efficient metal for your 
own conditions can either completely eliminate, or at least 
effectively combat these factors. 


MANUFACTURER OF ALL TYPES OF 
WIRE CLOTH FOR OVER 76 YEARS 


al wink WORKS <2 





























Always check first with “Buffalo Wire” for wire cloth, 
baskets, riddles, guards, enclosures and other wire products. 
Here, all ductile metals are woven to order and many are 
carried in stock. This coupled with an extensive line of 
weaves, mesh and wire sizes assures you maximum oppor+ 
tunity to combat adverse conditions. 
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BUFFALO 2, N. Y. 






























WANTED.--+« RUGGED WEAR 


LOW COST... 
fl igned b- 
WA N T ED ot ag hp cal 


metal truck wheels. A floor easily kept dust- 
and-dirt-free. A resilient floor easy on work- 
ers’ feet... draftless and damp-proof. A low- 


cost, maintenance floor. 
2 EC E | V r D Pabco, Mastipave \aid 
by-the-yard in a speedy 
cold-cementing operation. Actually consoli- 
dates after application. Has a record of ex- 
treme durability. Self-healing when cut. 
Pabco Mastipave has proven its “factory 
floor worth” in over 22 years through mil- 
lions of square foot applications. Water, rot 
and verminproof, acid and stain resistant, 
quiet, resilient, safe ... low initial cost... 
with maintenance cost practically nil! 


Write Dept. M546, nearest 
Pabco office below 


PABCo 


Mastipave 


The Low Cost, Long Life 
FLOOR COVERING 


THE PARAFFINE COMPANIES: 
NEW YORK 16 ® 


Makers, also, 
Coverings; 


of Pabco Linoleums, 
col olaoMe welll gs 


















“so they 
MASTIPAVED 


the floor!” 










22-Yeor Record 
of Amazing 


RUGGEDNESS! 












INC. 

SAN FRANCISCO 19 

Grip-Dek and Sani-Grip Floor 
Roofing and Building Materials 
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headquarters in Summit, N. J. Walter 
Dietz, borrowed during wartime from 
the position of personnel relations man- 
ager of Western Electric Company, js 
assistant director—the same position he 
held in the government TWI service. 
William Conover and M. J. Kane, trus- 
tees, were assistant directors, and Law- 
rence J. MacGregor, president of the 
Summit Trust Company, is the treas- 
urer. 

The Foundation is being supported 
by member companies which have made 
extensive use of the TWI programs of 
job instruction, job methods, job rela- 
tions, and program development. The 
first research of the Foundation is deal- 
ing with the use of these means of 
supervisory development on problems of 
conversion, absorption of returning vet- 
erans, and other vital 1946 industrial 
problems. 


A Challenge to America— 
Get to Work! 


ANDREW J. LORD, President, Lord, Abbett 
& Company, in “The Economist’ 


Today, as never before, we are a 
monied nation. This is a fact which 
calls for no sense of smugness or self- 
adulation. On the contrary, it is a rous- 
ing challenge to America to get to work 
—to get to work producing, and plan- 
ning for maximum production at the 
earliest possible date. 

We are a monied nation, to be sure, 
but we must learn that there can be a 
world of difference between money and 
wealth. We have more money than we 
ever had before, but less wealth than we 
have had in a long time. We are like 
a miser with a box full of coins, but 
dressed in shoddy clothes. Since our 
position is not a voluntary one, the 
analogy would probably be better if we, 
say, were like a castaway on a desert 
island who was able to bring with him 
all of the ship’s gold, but little of its 
food stores. 

When the average man makes up his 
balance sheet today, the result, no 
doubt, is gratifying. But many of the 
asset items are not in reality wealth, but 
only claims to wealth—items such as 
war bonds and bank balances and cur- 
rency. For assets of that type to mean 
anything in the long run, and for the 
people as a whole, tangible wealth must 
be produced—food, clothing, shelter, 
comforts, luxuries. 

This is by no means the first time 
the American people have found them- 
selves in such a position, but in point 
of degree the present one is extreme. 
In the dimensions of the times, we were 
a monied nation after the Revolution, 
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without 7 
Adjustment 


N FEBRUARY 3, 1944, five 
0 Veelos V-belts were installed 
on this No. 5 Gisholt Lathe— 
located in a large steel plant. They 
have been in continuous operation 
ever since—under severe conditions. 
Yet these belts have never once been 
adjusted and are reported remarkably 
free from slip. Idlers used on the 
former belt installation were re- 
moved when Veelos went on. 

On all V-belt drives that call for 
uniform belt tension without diffi- 
cult adjustment and for freedom 
from slip, link construction makes 
Veelos the logical choice because: 


Link Construction 
Maintains Uniform Tension 


Easy adjustment of Veelos length 
assures that each strand of a multiple 


LINK CONSTRUCTION UPS PRODUCTION 


Two Veelos V-belt drives on No. 5 Gisholt Lathe. 4 Veelos “B” belts 
operate the main drive; 1 Veelos "B’ belt operates the oil pump. 


V-drive carries its exact share of 
the load. All strands constantly 
work together, delivering full power. 


VEELOS 


THE LINK 


V-BELT 


Adjustable to any 


Link Construction Ends Slip 


Veelos link construction provides 
quick, easy tension adjustment to 
end slip...keeps machinery run- 
ning at full speed and productivity. 

Let us give you the Veelos record 
on other drives—covering a broad 
range of applications and indus- 
tries. Write today. 


MANHEIM MANUFACTURING & BELTING CO. 
MANREIM, PENNSYLVANIA 


Length 
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BRONZES 


COPPER 







STAINLESS 


sizes of bolts, screws, nuts, washers and other _ We must have activity that is produc- 
standard items assures fast delivery of your orders. Specials tive—that results in a mighty flow of 
. ; useful goods and services, with a price 
are engineered and produced from raw materials on hand 
Pegaso structure that moves these goods and 
for speedy fabrication. Ask for our 120-page 4-color catalog for services to the maximum number of 


easy reference. people. 


THE H. M. HARPER COMPANY person could easily be a pessimist if he 


2651 FLETCHER STREET + CHICAGO 18, ILLINOIS 


Branch Offices 
NEW YORK CITY 


Representatives in principal cities 
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and again after the War Between the 
States. In each case we had just fin. 
ished a wealth-destroying war, but were 
™ well supplied with money—continentals 
i ) and greenbacks, respectively. In each 
case, a vigorous, ambitious, profit-seek- 
ing, and able people went to work and 
produced the wealth needed to bring 
the scales of economics back into bal- 
ance. In each case, pessimists were 
confounded by physical growth instead 
of the inflation they feared. 

Is it going to be different this time? 
The question is a sober one because it 
could be answered affirmatively under 
certain conditions. To be different 
would mean simply that our productive 
activity would not rise to the level of 
our monetary structure, with the in- 
evitable result of inflation, black-magic 
repudiation, and the eventual deteriora- 
tion of our economic society. 


Activity Is Not Wealth 
Activity alone is not enough, because 


Scientists have made many eo activity in itself does not necessarily 
to how long the seas of the world will last. produce wealth. During the late thirties, 





Some think they will last forever. There activity was accomplished through leaf- 
is little guessing, however, as to how raking and boondoggling, but little pro- 
long Harper non-ferrous and stainless duction resulted. We have been an 


: , , active nation for the past five years, but 
fastenings will last ane they will far our activity had a different, though vital, 
outlast the assemblies in which they purpose. Even the proposed program of 


are used. Even in corrosive chemicals | full employment, regardless of its merits 

they will outlast common steel because | °" non-economic grounds, does not 

Harper Everlasting Fastenings necessarily lead to a condition of maxi- 

ase made enclutvely of Beas mum productive activity. On the con- 
’ 


es trary, it is more realistic to appraise it as 
Copper, Naval Bronze, Silicon a possible deterrent to maximum pro- 


Bronze, Monel Metal or Stainless duction. 

Steel and will not rust or corrode. We must not confuse full employ- 
ment with full production. The whole 
economic progress of the world has con- 





















| sisted of getting more production with 

ever ' ast : " we the same labor or less. In this country 
we have been able to eliminate child 

f asten i ngs labor and to reduce the average working 


hour, while building up our production 
A stock of over 5000 different types and and improving our standards of living. 


At the present time, a short-sighted 


accepted the premises thus far outlined. 

There are log-jam strikes; there are pric- 

ing regulations which confront many 

businessmen with the alternative of run- 

f A R Pp € R ning at a loss or not running at all; 

there are tax laws so complicated and so 

: whimsically interpreted that a new busi- 

¢ MILWAUKEE ‘ ness would have to make its first appro- 

“ riation for tax and accounting experts, 
cen Cficay O Sdesie wages and tools as sontadliny 

Such a short-sighted person, however, 

would probably be wrong. Able minds, 
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NOW READY FOR 
SHIPMENT 
FROM STOCK 


Taylor 5-Inch 


Industrial Thermometers 
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Instruments for indicating, recording 
and controlling temperature, pressure, 
humidity, flow and liquid level. 
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E made thousands of these compact, sturdy 

Taylor Industrial Thermometers for the Navy 
and Maritime Commission and for war industry. And 
we've maintained our wartime production level so 
that you can have the thermometers you want imme- 
diately. They’re ideal for checking temperatures in 
limited space or wherever vibration is a problem. 


RECOMMENDED FOR: 

Diesel engines 

Air compressors 

Lubricating oil lines on motors, turbines, etc. 
Generators 

Reduction gears 

Small diameter brine, water and steam lines 


3 Times Easier to Read. Patented “Binoc’” tubing 
(pronounced Buy-Noc) gives wider angle of vision 
and excellent magnification of mercury column. Bold 
black figures and graduations contrast with white scale. 


Sturdy Compact Case... One-piece, V-shaped cast- 
ing. Rattleproof glass front. No separate front or top 
cap to loosen under vibration. 


Variety of Stem Forms... Permit instruments to be 
properly installed yet insure frequent easy reading. 


Order through your regular supplier or write to us 
for details. Taylor Instrument Companies, Rochester, 
N. Y., and Toronto, Canada. 
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Type “B” Pressure Reducing 
and Regulating Valve. 


Available in sizes from 
¥,” to 2” inclusive for 
service on STEAM, AIR, 
WATER, OIL, and many 
other LIQUIDS and 
GASES. 





j a CASH-ACME Denies | 





Write today for YOUR 
copy of our 28 page 
Catalog describing how 


CASH-ACME products | 


can best serve you. 











AU. ri VALVE MEC.CORP 


WABASH and MORGAN 
P.O. BOX 247 
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including many members of Congress, 
know the gravity of these problems and 
are seeking intelligent solutions. 

By this time, the supreme effective- 
ness of private enterprise has been re- 
moved from the agenda of debating 
societies. In America it works, and we 
can let other countries try to find some- 
thing better—even believe that they 
have found something better. If the 
Russian citizen calls a useful type of 
truck a “studebaker,” no point need be 
made of his unconscious tribute to one 
of our major producing organizations. 

But the importance of private enter- 
prise in our form of government requires 
that we consider the implications of en- 
terprise itself. It implies entrepreneurs 
—chance takers, dreamers with the 
urge and ability to make their dreams 
real. To be healthy and enduring, there 
must be a steady supply of them, year 
after year, to replace the ones who could 
not make it go, and the ones too old 
to do it again. And there must be the 
machinery for supplying them with the 
mobilized purchasing power necessary 
to set into motion the new teams that 
they organize. 

Are there going to be enough “enter- 
prisers”’ in the years ahead? The Federal 
Reserve Board reported recently that in 
a test check in Birmingham only two 
families out of a hundred were plan- 
ning to devote any part of their ab- 
normally high savings to establishing a 
business for one of their members. In 
terms of people rather than families, 
that means that less than 1 percent of 
those surveyed are even thinking of be- 
coming enterprisers, 


More Chance Takers Needed 


To say that men should be encour- 
aged to become enterprisers is to open 
oneself to clever rejoinders by those 
who believe in other procedures. There 
is considerable discouragement today 
which militates against more enterprise, 
and it comes from several directions. 
Many short-sighted managements of 
established businesses are as guilty as 
the anticapitalists. To them it is much 
easier to live in an industry consisting 
of competitors well known to one an- 
other. A newcomer would only muddy 
the waters. 

As much, or perhaps more, discour- 
agement comes from the very source 
which by all reasonable standards should 
provide support and encouragement for 
the enterpriser. Labor unions, with their 
present power, can place the hand of 
stagnation on enterprise. If labor would 
only recall that its bargaining is with its 
customers; if labor would only ask some 
successful sales manager whether it is 
better to have more customers and a 
bigger market, private enterprise would 
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he wants 
fresh, cool water 


Westinghouse 


WATER COOLERS 


For health, efficiency and 
morale—employes in factories, 
shops and warehouses need and 
want plenty of fresh, cool 
water near at hand at all times. 

Fresh, cool water fights 
body fatigue, prevents em- 
ploye time losses and enables 
many savings. You can assure 
these advantages by installing 
Westinghouse Electric Water 
Coolers at convenient places 
throughout your plant. 

The Westinghouse supplier 
in your locality will give you 
full information about these 
economical Westinghouse 
Electric Water Coolers— 
which are delivered to you as 
a complete package—quick and 
easy to install. 


Packaged Refrigeration by 
Westinghouse 


WESTINGHOUSE ELECTRIC CORP, 


SPRINGFIELD, MASS. 





e Univis 
re of thi 
hip-Break 
the firs 
ise for g 
illing, 
ngle — 

ithout bo 
ents, 


Toolmaker 
Grinders 


= three husky units with big capacity . . . wide 
Table surface is 534” x 13”, application eee low initial and operating costs 


Maximum length can be ground, : 
ae ee ae var bone = One basic machine with the precision required for ac- 
cage tend, sae geeteation & curate grinding. Three combinations that offer utility 
aad and savings no shop can afford to overlook. 
x As is — it’s a Surface Grinder. Designed for ease 
a and speed of operation. Convenient controls. Wide 
micrometer graduations for close settings. Unique 


SS ; 
Cale 
: he She atheed® tb @ eat wheel-adapter saves time on truing-up operations. 

— 4 versally adjustable work Other advantages that help assure you of creditable 


head designed for use f 
with the Toolmaker Tool & per ormance. 

Grinder. Al t . ee ° 
pre the ny naeeena thee W ith the Univise*—and the coolant attachment—it’s 


conceivable angle can be ac- 
a Chip-Breaker Grinder, Provides accuracy in grind- 


La wl 


curately and easily ground. 
ing the chip-breaker groove on carbide-tipped tools. 

With the Unibead*—and the tool and cutter grind- 
er attachment — it’s a Tool & Cutter Grinder. Delta 
construction features assure perfect alignment and free- 


dom from play. 
Investigate the advantages of Delta- Milwaukee’s 
famous Toolmaker Grinders on your grinding opera- 


tions. Consult your Delta industrial distributor. 
*Trade Mark Reg. U. S, Pat. Off, 


Univise* — a fea- 7 ; Get Your Copy of 
' % ee Free Catalog ... 


» . the Toolmaker 
\p-Breaker Grinder — 
ty first —_ — ; . Pictures and describes Tool- 
% tor grinding, drilling, x maker Grinders and other 
igs Holds tool at any . - low-cost Delta-Milwaukee Ma- 
ned — accurately reset chine Tools that help produce 
— bothersome measure- finished work that is a credit 
' to your company. Request 
your copy by coupon at right. 


POLAT SUM, ny. 








STANDARDIZED 
MATERIALS HANDLING EQUIPMENT 































LOAD-PACS 


SEND FOR LOAD-PAC 
MANUAL No. 1002MH 





Many sizes and styles of trucks 
may be built with pre-assembled 
running gear called LOAD- 
PACS. Standardize on one size 
running gear — use it over and 
over again. LOAD-PACS are 
shipped as knocked down truck 
parts. Rapid shipment — less 


frei ght. g 





NON-TILT TYPE 
5 OTHER TYPES AVAILABLE 





MARKET FORGE COMPANY, 82 GARVEY ST., EVERETT 49, MASS. 
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Every coil of Johnson Music Wire is 
tested by winding several coil springs 
from wire taken from each end of the 
coil. Springs must show uniform pitch 
when stretched to 3 or 4 times normal 
length. Test springs are attached to 
each end of the coil you receive. Here 
is ‘one of the many reasons for the 
individuality of Johnson’s XLO Music 
Wire. 


JOHNSON STEEL & WIRE Co.1Nc 


WORCESTER 1, MASSACHUSETTS 


NEW YORK AKRON DETROIT CHICAGO LOS ANGELES TORONTO 
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gain a potent ally. When one thousand 
men leave a plant in a strike over work. 
ing conditions, the employer’s self. 
respect and fighting courage are chal- 
lenged. When just one man leaves a 
plant because working conditions are 
better across the street, the employer’s 
brain cells, rather than his adrenals, are 
set to work. 

These fundamental considerations of 
private enterprise, important in the 
longer range, are less immediate than 
the part which must be played by 
American industry as it stands today, in 
the paramount job of turning a monied 
nation into a wealthy nation, American 
industry must have the courage to spend 
its working capital. to maximize its ef- 
ficiency, to broaden its markets, to de- 
velop new products, and, through even 
more intensive research, to increase its 
store of useful knowledge. 

The reward for intelligent effort by 
all in an atmosphere of good will is a 
vigorous and wealthy nation. The pen- 
alty for failure is the false glory of 
inflation. 


Publicizing Company 
Public Relations Policy 


The public relations policy of the 
United States Rubber Company has 
been expressed in a printed folder, 
which reads as follows: 

The public relations policy of the 
United States Rubber Company is to 
establish the company in the public 
mind as an industrial organization of 
character which serves the public in- 
terest. 

In support of this policy, every appro- 
priate medium for building and main- 
taining good will is to be employed 
within the limits of intelligence and 
good taste. Because public relations 
begin at home, special emphasis is to 
be placed on this program in communi- 
ties where units of our organization are 
located. 

It is the responsibility of each di- 
vision and department to see that this 
policy is generally understood and ap- 
plied and that it is administered with 
full realization that the company is 
always affected by the decisions and 
actions of all sections of the organiza- 
tion. The following objectives should be 
kept before all of us in the discharge of 
our public relations responsibility: 


1. We believe in the principle of 
production of quality goods at fair prices 
and of continual improvement of our 
products and services. 


2. We recognize that we are respon- 
sible not only to our stockholders but 
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in millionths of an inch 


The reflection in the bushing, at left, shows 
a surface finish which assures long bearing 
life. Bryant Grinders assure fine work finish 
and something more—work ground intern- 
ally on Bryant Grinders is also straight and 
round. It is the combination of these three 
prime essentials that gives character to 
Bryant-ground parts—in millionths of an 
inch, if desired. These essentials give char- 
acter and long life to the assemblies and 
products which you manufacture. 


We know your problem is different 


. .. practically every internal grinding prob- 

‘lem is different, but when you require ex- 
treme accuracy or high production, or both, 

your first step should be to study your prob- 

lem with a man who makes it his business 

to solve them. Your first step should be to— 

Send for the Man from Bryant! 

This bushing, with hole ground in a 

Bryant Grinder, was checked for surface 

accuracy. The chart line shows devia- 


tion. Distance between vertical lines 
represents one-millionth of an inch. 


‘ey BRYANT CHUCKING GRINDER CO. 
SPRINGFIELD, VERMONT, U. S.A. 
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Returns that 


schoolgirl 


complexion 


to rusted 
METALS! 


NOX-RUST Rust Re- 
mover acts like magic. 
Apply it by rubbing or 
immersion to rusted, 
corroded metal surfaces. 
Almost instantly the 
Original metallic gleam 
eeturos and the rust 


és gone! 


Restore stock parts, 
" machines and tools, to 
their pristine beauty 
with NOX-RUST Rust 
Remover. It’s economi- 
cal to use. Non-inflam- 
mable. Safe in every way. 
Get all the facts on this 
addition to the famous 
NOX-RUST family of 
rust preventives, Write 


today! 


THORUST 


CHEMICAL 
CORPORATION 


INDUSTRIAL CHEMICALS 


2459 S. HALSTED ST. 
CHICAGO 8 
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also to our employees and customers, to 
the public and the government, and we 
will give the pertinent facts about our 
business to each of the groups to which 
we are responsible, in terms of their 
own interests. 


3. We will strive continually for bet- 
ter human relations in our daily contacts 
with fellow-employees and will conduct 
ourselves with good manners in the 
public interest at all times. We will do 
our utmost to provide steady employ- 
ment through forward planning, re- 
search, development, and business ex- 
pansion. 


4. We believe in the individual in- 
centive system, in private enterprise, 
and in profits which represent a fair 
return on capital investment. 


5. We favor a high standard of liv- 
ing for people everywhere and we be- 
lieve that this can be attained in great 
measure through the benefits of applied 
scientific research and development. 


Converting Industries 
for Peacetime Tasks 


SIR CECIL M. WEIR, Member of the Indus- 
trial and Export Council of Britain's 
Board of Trade 


Britain’s great industrial machine is 
now in process of changing gear. It has 
been organized for the most gigantic 
war effort the nation has ever made. It 
is now being organized for the scarcely 
less total task of reconversion. 

Factory space must be reallocated, 
machines readjusted, workers moved, 
and the whole pattern of industry 
altered. This all takes time. It demands 
patience, too. But Britain realizes that 
it must be carried out as swiftly and as 
smoothly as possible to enable her to 
rebuild her vital export trade and to 
replace the losses and shortages which 
have accumulated in her industrial and 
domestic life during 6 years of war. 

What is the general picture of the 
transition? 


While much of the success of re- 


conversion will ultimately depend on 
private enterprise, the government, on 
its side, plans to create conditions favor- 
able to securing full employment. The 
greater part of this work has been en- 
trusted to the Board of Trade, whose 
staff has recently been strengthened by 
the absorption of the wartime Ministry 
of Production. During the war, the 
Board had the task of cutting down 
civilian production and instituting strict 
controls and rationing in order to free 
labor and factory space for vital muni- 
tions production and to conserve ma- 
terials in short supply for essential war 
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WITH READING HOISTS 


In your plant every piece of handling 
equipment should “pay its way” through 
efficient, economical operation. Reading 
Multiple Gear Hoists do just that. 


Precision built spur gears are bathed 
in oil. You get economical operation, faster 
moving loads and accurate, safe handling 
of materials with Reading Hoists’ sturdy 
construction and positive action friction 
brakes. 


Give your plant these five important 
hoist advantages. Sizes are available for 
loads of from ™% ton to 25 tons. For full 
details see your distributor or write us 
direct, today. 

Have a materials handling problem in 
your plant? Send for our new, complete 
Chain Hoist Catalog No. 60. 


READING CHAIN & BLOCK CORPORATION 
2103 ADAMS ST., READING, PA. 


CHAIN HOISTS @ ELECTRIC HOISTS 
OVERHEAD TRAVELING CRANES 


READING 
HOISTS 


FACTORY MANAGEMENT and MAINTENANCE 












When cutting oils or other coolants 
get too hot, high speed lathes must 
mark time. Overhead piles up while 
production stands still: 


That’s why economy-minded plant 
managers install G-E refrigeration ap- 
paratus to keep cutting oils cool : : : to 
remove the heat of machine tool fric- 
tion . : . to speed up the production line: 


Where G. E. can do a job for you 


Factories, mills, and other industrial 
plants all over the country are finding 
important new uses for G-E refrigera- 
tion: Cooling mill rolls : : : cooling 


Where keep cool 


means keep working 


quenching oils . . . seasoning castings 
322 anodizing aluminum—these are just 
a few of the many operations saving 
time and money through refrigeration. 


Call in a G-E expert 


For refrigeration you can depend on; : « 
manufactured by General Electric . : : 
installed by experts : : : call your local 
G-E distributor. He’s listed under “‘Re- 
frigeration” in your Classified Tele- 
phone Directory. 


General Electric Company, Air Con- 
ditioning Department, Section 6723, Bloom- 
field, New Jersey. 


GENERAL @ ELECTRIC 


Industrial Refrigeration 
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Continental "18" floor treatments, 
made only with best carnauba wax, 
wear longer because they hold to 
the floor with the grip of a vise 
. don't flake or pull off! 

Ordinary floor waxes loaded with 
resins and other substitutes usually 
fail because: |. the solids distinte- 
grate and soon wear ouf; 2. they 
— to ye feet (instead of the 
oor) and soon wear off. Conti- 
Wear LONGER nental "18", made from indestruc- 
tible carnauba wax uniquely pro- 
cessed to adhere to the floor, wi. 
CONTINENTAL CAR-NA-VAR CORP. "2 wear out... takes a long 
time to wear off! Want proof? 

1632 East National Avenue Brazil, Ind. Send for experimental sample. 


a " 
yTINENT L |g” 
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a SUPER FLOOR FINisy 


















Makers of Car-Na-Var, Car-Na-Lac, Car-Na-Seal and Other Floor Treatments for 
Large Floor Areas 


















































é 


INDUSTRY NEEDS 


SAFWAY 
SCAFFOLDING 


and Here’s Why 


Safway facilitates the general efficiency of industrial 
organizations . . . speeds production and assembly 
of such products as aircraft, automobiles, machine 
tools, engines, etc. . . . simplifies office and shop 
maintenance and repair work without disrupting 
workers and operating equipment. 


FREE—ror complete information on how Safway can be 
used in your plant, write for bulletin F 346. 


@ DISTRIBUTORS IN PRINCIPAL CITIES 


MANUFACTURERS OF TUBULAR STEEL SCAFFOLDING AND EQUIPMENT 


WEST STATE STREET AT 63RO MILWAUKEE WISCONSIN 
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purposes. In the textile and footwear 
industries alone, for example, there has 
been a reduction of half a million work. 
ers since 1939. No fewer than 45,000 
firms were engaged on munitions or 
similar work. 

From restriction the Board of Trade 
now turns to expansion. In the first 
place, a considerable number of govern- 
ment-owned factories throughout the 
country are being leased to private in- 
dustry for the production of peacetime 
goods of various kinds for which too 
little space is available in the industries 
concerned. Up to date 117 of these 
factories, totaling 35,000,000 square feet 
of space and providing estimated em- 
ployment for about 220,000 workers, 
have been allocated. They cover a wide 
range of civilian industries, including 
housing fitments, cars, machine tools, 
bicycles, textile and other machinery, 
electrical equipment, radio sets, domes- 
tic appliances, and rubber products. 

In the second place, the president of 
the Board of Trade is appointing “work- 
ing parties” in each of the consumer in- 
dustries where there are major short- 
ages. The composition of these working 
parties is to be one-third employers’ 
representatives, one-third workers’ repre- 
sentatives, and one-third chosen from 
outside industry to represent the gov- 
ernment and the consumer. 


“Working Party” Functions 


The function of the working parties 
—each of which will have an independ- 
ent chairman nominated by the presi- 
dent of the Board of Trade—is to ex- 
amine the industry and recommend to 
the government and the industry the 
measures needed to achieve the highest 
level of efficiency in the national inter- 
est. Working parties have already been 
appointed for the cotton, footwear, fur- 
niture, pottery, and hosiery industries; 
others are likely to follow. 

It is expected that their reports will 
be submitted early this year so that 
rapid action can be taken where neces- 
sary to put each industry on a basis 
which will encourage long-term com- 
petitive expansion and thereby secure 
increased output and employment. 

Positive action also is being taken to 
achieve a more balanced distribution of 
industry. In particular, special measures 
are going vigorously ahead to bring new 
industries—and therefore more employ- 
ment—to north-east England, South 
Wales, West Cumberland, and the in- 
dustrial belt of Scotland, where there 
was heavy unemployment in the 730s. 
A special Act of Parliament passed last 
year gives the government powers to 
assist and encourage new enterprises in 
the “development areas.” 

In addition to the peacetime alloca- 
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When you check your handling costs, 
you'll standardize on 
ELECTRIC INDUSTRIAL TRUCKS 


When substantial savings are im- 


perative, to offset ascending wage - 


scales, it’s time to check your 
material handling methods. For 
here is a phase of industry where, 
too often, old methods linger and 
serious wastes prevail. 

Here, too, is where better prac- 
tices are giving American industry 
big, important cuts in production 
costs—through eliminating need- 
less handling operations, through 
slashing lost time of men and 
facilities—by complete mecha- 
nization of material flow. 


To assure top savings from mech- 
anized handling and to protect 
threatened peacetime profits, alert 
management has standardized on 
electric industrial trucks—highest 
in dependability and lowest in 
overall operating cost. 

These husky, self-loading ma- 
terial movers have an open record 
of exceptional ability to with- 
stand years of use and abuse, in 
every industry—the strongest 
guarantee of maximum savings 
and profits in your material han- 
dling operations. 


The Electric Industrial Truck Association 


208A SOUTH LA SALLE STREET, CHICAGO 4, ILLINOIS 
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For greatest(savings 











Only electric industrial trucks 
have all of these performance 
features: 


Inherently dependable 
Built for long, hard service 


_ Provide maximum safety—best 
working conditions 


Fast handling and accurate spotting 
Effective use of lowest cost power 
Records prove lowest overall cost 


Used in every industry 


HIGHEST EARNINGS— 
GREATEST SAVINGS 








This One Respirator 


does the job of Four 


ers get 4-way safety 
on respirator. 
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r a welding helmet. 


Face piece 





For help on your lung-protec- 
tion problems, get in touch 
with your Willson Distributor 
or write direct to Dept. F-12. 


GOGGLES + RESPIRATORS + GAS MASKS « HELMETS 


WILSON 


PRODUCTS INCORPORATED 
READING, PA., U.S.A. Established 1870 
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tion of a number of war factories, 19 
“standard factories,” with a total floor 
space of 1,000,000 square feet, have 
been built by the government in the 
development areas, and are being leased 
to private firms for light industries. 
Some “‘trading estates” (factory build- 
ing schemes backed by government 
finance) were already operating in the 
development areas, then called “special 
areas,” before the war. New estates are 
projected and several large Royal 
Ordnance factories are also to be con- 
verted to the same purpose. 

In addition, the Board of Trade has 
been able to stimulate the building of 
88 new private industrial enterprises in 
the development areas. When these new 
factories are completed, they will pro- 
vide work for a further 30,000 people in 
such industries as plastics, clothing, 
biscuits, pencils, toilet preparations, and 
electrical and radio equipment. 


Rebuilding Blitzed Plants 


Many sizable reconversion problems 
nevertheless remain. The rebuilding of 
destroyed factories in the blitzed cities 
of Britain, for itistance, has to be largely 
held up until the country’s desperate 
housing shortage has been remedied. 
The re-opening of civilian factories 
closed during the all-out concentration 
on war production must also wait in 
some cases until more workers and ma- 
terials become available. More than 
150,000,000 square feet of factory and 
storage space was also requisitioned by 
the government during the war, and will 
have to be restored progressively to pro- 
ductive civilian industry. 

The greater part of Britain’s industry 
is at present only in process of turning 
over, and fresh or restored civilian pro- 
duction is still very small. In which di- 
rections will this new production be 
steered? The chief priorities in Britain 
today are housing and re-equipment of 
industries; export; and the relief of home 
shortages. These claims have to be bal- 
anced against each other during the 
transitional period. 

On the one hand, it is vital that ex- 
ports should be increased at least 50 
percent above the level of 1938 in 
order to pay for the imports which 
Britain needs. The capacity of the 
United Kingdom to import depends on 
its capacity to export; without exports 


‘the United Kingdom cannot buy the 


foodstuffs and raw materials which are 
needed for the maintenance of a pros- 
perous economy and a decent standard 
of life. 

On the other hand, the British public 
now has a smaller clothing ration than 


,| during the war, while supplies of furni- 
-4:ture, bedding, and floor coverings are 


so low that they have virtually to be 
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CARTRIDGE 
FUSES 


Qiualtation om request 
SOLAR ELECTRIC 
CORPORATION 


WARREN, PENNSYLVANIA 


aA OD 
GRATING BOOK 


WHATEVER 
YOUR NEEDS 
YOU'LL FIND & 
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ANSWER 


FLASHLIGHT 
BATTERIES 





Send for this VAL 
HELP, without cost, today. 





Strongest steel construction for 

surest footing, inside or outside. 
KLEMP WELDED 

Hex. rods electro-welded on flat 

bearing bars, set edgewise. 


KLEMP RIVETED 





Built on truss principle by riveting 
straight and bent bars solidly 
together. 





For boiler and engine room floors, 
platforms, runways, catwalks, stair 
treads—all inside and outside con- 
structions—to your specifications. 
Send for this fine book NOW! 
Also KLEMP HEXTEEL, heavy 











duty floor armor, and KLEMP 
FLOORSTEEL. 


WM. F. KLEMP COMPANY 
"Steel Flooring Specialists” 


6616 S$. Melvina Ave. Chicago 38, Illinois 
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YaBte ¢ CONTROL ae 
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“araciuen 
-HAND FEED 
CONTROL © 


COLUMN CLAMP 


PUSH BUTTON 
‘CONTROL 


The LeBlond No. 2 Cutter Grinder 


Shuapere taal lo Proper foun! 


Keeps cutters constantly fit to turn out work on schedule and 
with profit. Equipped to sharpen all types of cutters. 


THE R. MACHINE TOOL COMPANY, JU. S&S. A. 
| B CINCINNATI 8, OHIO 
e New York 6, Singer Bldg., 149 Broadway, WOrth 2-0722 
Chica 


go 6, 20 North Wacker Drive, STA 5561 
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for UNINTERRUPTED 
PERFORMANCE 


SPECIFY “ABBOTT” AND BE SURE 


THE ABBOTT BALL COMPANY 


HARTFORD 10, CONN. U. S. A. 








Why do saws break out teeth, crack, or only prolongs saw life but increases power 
lose their temper? Nine times out of ten it saw output from 25% to 40%. Also — 
is because they are used when too dull or your saws will be automatically joined as 
imperfectly filed. Then they get too hot— they are Foley-filed, keeping all teeth even 
and the trouble starts. in size, shape, ayn oley-filed saws 

run so smooth, true and cool that breakage 


With Foley Automatic Saw Filing, your saws is practically eliminated. If your saws are 
can be led so much faster that you can hand-filed—investigate the many advan- 
always work with sharp saws, which not tages of Foley-filed saws. 


ONE MACHINE 30-DAY TRIAL IN 


FILES ALL SAWS YOUR OWN PLANT 


The gig Autematie, Gua Viter be Although thousands of Foley Filers 
cut circular saws 3” to 24” in diam- Rave been in a et ve a. 
eter, band saws up to 4!” wide,— Cortes, geante, stile, oy th 
all hand saws. Simple attachments + ay ey Fe A i wer 
os the machine for each type own shop, on your own werk. Aomued 
Prompt delivery fled “a ts 
can be made, more convincing 
than anything we 
can say. 
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Files Hand saws Files Circular saws Files Band saws 












POORER eee eRe EOE H HEE HEHEHE EEE E HEHE EEE EEE EEEEE EEE ESSE EEE EEE EEE EEEEE 


E FOLEY MFG. CO., 45 2nd St. N.E., Minneapolis 13, Minnesota H 
: Please send literature on the Foley Automatic Saw Filer and details of your 30-day Trial : 
: MI is Quatbanah Medea de dachelnanaee badEenduaoeeeeaseekasaestesscanavedsébaneeeuie : 
H Address 
a H 
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THEY SAY AND DO (continued) 






limited to bombed-out persons ay 
newlyweds. Export and home demanj 
are bound to conflict during the tr, 
sitional stage; but exports will have j 
be given preference. 

The government, in fact, will shor 
begin an educational campaign to briy 
home to the public the fact that gooj 
may have to be sent out of the county 
while there are still shortages at home. 

Overseas buyers, anxious to ply 
orders for goods from the United Kin. 
dom, are naturally asking what action : 
being taken to stimulate exports, |) 
the first place, a large number of goog 
have been removed from the expot 
licensing list since the end of the wa, 
Those for which export licenses are stil 
required are foodstuffs, raw materia 
clothing and other textiles, certain im. 
portant chemicals and drugs, and , 
limited range of manufactured good 
still in short supply in Britain. The 
effect of these relaxations is to make 
export business more attractive to manv.f 
facturers by removing official formalitie 
and controls. At the same time it iff 
still necessary to retain control of manu. 
facture and supply of raw materials, 


How Much Can Be Exported 


The Board of Trade has also discussed 
export targets with various industries 
and agreed on the balance betwee 
home and export trade. Private cars and 
motorcycles, for example, are bein 
manufactured on the basis of half for 
home and half for export. In some other 
classes of goods—electrical appliances, 
leather goods, toilet preparations, and 
toys, for example—a specific quota is 
fixed for the home market and above 
that manufacturers are free to produce 
as much as they are able for export 
Already some classes of capital good 
are becoming available. Discussions 
have also taken place between the 
Board and many individual firms on the 
fixing of a balance between production 
for home and export. 

A few months ago the government's 
export credits guarantee scheme was ex- 
tended and a new and improved guar 
antee policy introduced in anticipation 
of the approaching expansion of exports. FF 
The Board of Trade has also recently FF 
announced that publication on_ the 
monthly import and export figures—sus 
pended during the war—is to be re 
sumed this year. But apart from the 
removal of official restrictions, the ex 
port drive will be given even greater 
momentum by the inventiveness and 
flexibility developed in industry during 
the war. 

The effort Britain will have to make 
to rebuild her overseas trade may be 
judged from the fact that, even with in- 
creased wartime values, the volume 0 
visible exports in 1944 was only £258; 
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KEEP TRAFFIC ROLLING 
While You 


PATCH 


HEAVY DUTY 


FLOORS 


with 


oR ita G 
FLOOR 


Use the floor while patching! 











No lost time to patch or cover. No in- 
terference to the use of floor. No need 
to cut the under floor. No mixing be- 
cause ready-mixed, Just place... 
pack... use. Traffic does the finest 
tamping and feathers edges. 


When Quick-Floor is in place the floor 
is ready to use. 


Use Quick-Floor for covering or 
repairs, Indoors or out... 


@ Covers worn aisles 

@ Levels joints and spalls 
@ Fills chuck holes 

@ Builds ramps 


Special Quick-Floors for grease, oil 
and chemical conditions. 


SEND COUPON TODAY FOR 
SPECIAL INTRODUCTORY OFFER 





DURA-TRED COMPANY 
363 N. Central Park Blvd., Chicago 24, Ill. 


Gentlemen: Please send me _ information 
about Quick-Floor and your special intro- 
ductory offer by return mail. 
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Company 


See COOH Heme reese eases eeeee 


Address 
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Smoothing the way for industry's floor traffic 


DURA-TRED COMPANY 


363 N. Central Park Bivd., Chicago 24, Ill. 
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THEY SAY AND DO (continued) 


000,000 compared with £470,800,000 
in 1938. Britain is nevertheless con- 
fident that this can be achieved—that 
the energy and determination which 
went into the all-out effort for victory 
during the war can be adapted to the 
pattern of peacetime production. 


Are Strikers Subsidized 
by Government? 


(Prepared by “Business Week” from 
Social Security Board data) 

Agreement by the City of New York’s 
Department of Welfare to speed 
“emergency financial relief” for 7000 
striking employees of Western Union in 
New York recently added new substance 
to management charges that strikes are 
subsidized, in part, by the government. 
Those who had been condemning pay- 
ments of unemployment compensation 
to strikers in some states were quick to 
include criticism of use of public wel- 
fare funds for workers idle voluntarily. 

Relief funds have been made available 
to strikers before; the unique feature of 
the New York arrangement was only 
the close degree of cooperation with the 
striking American Communications 
Association-CIO, and the fact that with 
the union assisting in cutting red tape it 
became possible for strikers to get money 
for rent, food allowances, and other 
necessary expenses in from 10 to 48 
hours. Usual waiting time is from 1 to 
3 weeks. 

The Western Union strike was in its 
fourth week when ACA announced it 
had reached a working agreement with 
the city welfare department to assist its 
members. Welfare checks, it said, would 
aid in maintaining morale if its walkout 
continued much longer, until at the 
end of a 7-week waiting period the 
strikers would become eligible for un- 
employment funds. 

Similar reports of assistance programs 
under way had already been heard from 
Flint, Mich., where United Auto Work- 
ers-CIO strikers were reported receiving 
funds from welfare authorities. Some 
question of the eligibility of strikers for 
assistance had been raised there, but the 
reaction was that when anyone is in 
desperate need the welfare administra- 
tion has little alternative other than to 
lend its help. 

To management, however, the picture 
was different. The jobs were waiting for 
the workers. Use of welfare funds or 
payment of unemployment compensa- 
tion—under a policy being followed in 
several states—to make it possible for 
workers to continue a strike spelled out, 
undeniably to management, direct gov- 
ernment support for a strike. 





Generally, states were denying un- 
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_ SHIPPING ROOM 
PLANT 


Beste Old Faithful 
“5000” marking crayon fills 
the need for an easy-mark- 
ing, legible crayon that is 
suitable for many surfaces, 
both rough and_ glazed. 
Saves time and energy often ; 
lost through less efficient 

marking methods. 








Today’s industry knows that 
Old Faithful “5000” does its 
marking job with a maxi- 
mum of legibility and ef- 
ficiency. 


For complete information 
about all types of American 
Industrial Crayons, write 
for FREE booklet. Dept F-12. 


THE AMERICAN ff CRAYON COMPANY 


1706 HAYES AVENUE SANDUSKY, OHIO 
@ ROCKEFELLER PLALA New Your - we New Monrecmsm St, San Paancco - Santa Fe Bumpers, Ose 





RAISING WAGES TO LOWER COSTS 


i THE COURSE of expanding 
their Cleveland plant facilities 
The Hinde & Dauch Paper Com- 
pany, manufacturers of corru- 
gated boxes, turned twenty-seven 
years of Towmotor materials 
handling experience and “know- 
how” to their own fullest advan- 
tage. As a result, Hinde & Dauch 
improved their method of han- 
dling large, bulky rolls of fibre 
board by installing a Tow- 
motored handling system. 

In addition to solving their 
handling equipment problem 
Hinde & Dauch achieved another 
important improvement. Because 
of the new system one man oper- 
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ating a Towmotor unloads, 
transports, stacks and delivers 
rolls weighing 1500 Ibs. to 4,000 
Ibs. each, totalling 90 tons per 
day. Since he is paid on a tonnage 
basis the Towmotor operator 
actually earns more money than 
under the previous method al- 
though the cost of handling has 
been appreciably reduced. This 
“pay increase” is possible be- 
cause flexible Towmotor can 
transport and stack 3 to 6 foot 
long rolls anywhere in the plant 
without extra manual handling. 
In many of the other Hinde & 
Dauch plants throughout the 
country the Towmotor method 
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has already been adopted. 

For every handling problem 
there is an engineered solution 
..-. a Solution based upon Tow- 
motor experience and “‘know- 
how” gained in solving handling 
problems in every industry. Send 
for your copy of the Towmotor 
Lift Truck ANALYSIS GUIDE today. 
Towmotor Corporation, 1238 
E. 152nd St., Cleveland 10, Ohio. 


TAKE IT UP WITH 


TOWMOTOR 


THE ONE-MAN-GANG 


238" 














Introducing ... 
BE SQUARE Microcrystalline WAX 


to the readers of FACTORY Management and Maintenance 





















Of course, to many members of the manufacturing and processing in- 
dustries, famous Be Square Wax NEEDS no introduction . . . because 
they’ve found successful solutions to many perplexing processing and 
manufacturing problems through the use of Be Square Special Waxes. 


To those who DON’T know the advantages of this fine processing 
material, we’re going to try to tell you a part of its story in each issue 
of FACTORY Management and Maintenance. 


Here—to begin with—are the outstanding properties which may fit 
its use to a solution of your problems— 


HIGH MOISTURE VAPOR RESISTANCE 
EXCELLENT ELECTRICAL AND ADHESIVE PROPERTIES 
ODORLESS CHEMICALLY INERT TASTELESS 


Write for our illustrated bulletin. 


BARECO OIL COMPANY Samples available 


in black, white 


BOX 2009 WIDENER BLDG 
TULSA, OKLAHOMA PHILADELPHIA 7, PA and amber. 



























































The Ist 
ADVANCEMENT in 25 Years 


Nothing like it on the American market—astonishingly 
quiet, safe and economical. A flip of the switch and you'll 
be utterly amazed. No blast, no draft, no noise. Truly a 
triumph of air circulation. Don't install electric ‘fans"— 
install the air circulator that makes all “fans” obsolete. 
Fifteen great models from which to choose. 


SEE YOUR 
DISTRIBUTOR 


OR WRITE DIRECT 


















15 GREAT MODELS 
FROM WHICH TO CHOOSE 
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employment compensation to strikers 
In a few, however, due to political ex. 
pedience or to find interpretations of the 
laws, strikers were receiving compensa- 
tion either after short waiting periods or 
at once. In almost all-there were cop. 
flicting opinions about who should be 
classed as a striker, who as a strike sup- 
porter, and who as an innocent and idle 
victim of a strike. 

The situation appeared headed to 
certain bitter debate when social security 
legislation next reaches the floor in 
Congress. Meanwhile, in conflicting 
practices in the various states, and in a 
labyrinth of blind-alley case studies, 
there were grounds for any argument. 


Who Gets Paid? 


Only recently a _ court-appointed 
referee ruled that Ford Motor Company 
workers in Michigan, laid off because of 
a supplies shortage due to a parts plant 
strike, were entitled to unemployment 
compensation because they had no direct 
connection with parts plant strikers al- 
though they were members of the same 
union. Also in- Michigan, General 
Motors workers laid off prior to a strike 
against the company were receiving com- 
pensation denied fellow-workers who a 
few days later quit their jobs. Connecti- 
cut authorized compensation for Yale & 
Towne non-striking employees who re- 
fused to pass through AFL picket lines 
at the Stamford lock plant. 

In other states the outcomes of the 
three cases could easily have been re- 
versed. In the absence of clear-cut and 
uniform legislation, the question of who 
gets weekly checks, and who does not, 
is a matter of interpreting individual 
cases in accordance with the prevailing 
opinion in state boards. 

The picket line problem is typical. 
The majority view is that refusal to pass 
through picket lines will disqualify a 
worker because it adds to the strength 
of a striking union—unless there is fear 
of violence. That, however, provides a 
valuable escape gap for many states. 
Massachusetts is one of the few which 
provide that workers must pass through 
picket lines even in the face of violence; 
‘Nebraska, on the other extreme, says the 
mere existence of a picket line is enough 
for a non-striker to claim compensation. 

Similar differences of opinion exist 
on which workers have “direct interest” 
in a strike, and consequently cannot re- 
ceive compensation. In New Jersey and 
Washington some affirmative act is re- 
quired—such as picketing, or in any 
way assisting in the strike; in Michigan, 
even workers who are not members of a 
striking union—but are made idle by a 
walkout—cannot collect compensation 
if they will share in any way gains made 
by strike pressure on their employer. 
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The roof of this building is being insulated 
with PC Foamglas preparatory to air-con- 
ditioning. This unique insulating material 
helps to control temperature and humidity, 
to lessen condensation—permanently. 


This picture shows how PC Foamglas Insula- 
tion is applied and how roofing is built up. 
PC Foamglas is laid on the concrete deck in 
hot pitch or asphalt. Then, in turn, the re- 
quired number of plies of roofing felt are laid 
with pitch or asphalt, and, if required, gravel 
finish is applied. All sorts of flat deck roofs, on 
all sorts of buildings all over the country, 
have been insulated — for good — with PC 
Foamglas. 


Providing a firm, level base for roofing felt, 
PC Foamglas, the permanent insulation, can 
be cut quickly to fit around openings and 
obstructions right on the job, with ordinary 
tools. When you are figuring a roof insulation 
job, figure on the most efficient, the most 
economical material—PC Foamg)las. 


TM REG U.S PAT OFF 
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Ox of the problems which face builders of new, modern plants is the 
selection of an efficient insulating material for large roof areas. It 
has been solved effectively, economically ... permanently ... by specifying 
PC Foamglas Insulation. 

Made of air-filled glass cells, PC Foamglas does not warp, shrink, swell, 
check or rot. It is impervious to moisture, vapor, and the fumes of most 
acids, elements that cause other materials to lose insulating efficiency. 

So PC Foamglas will help to maintain pre-determined temperature and 
humidity levels in top floor workrooms, winter and summer, throughout 
the life of the building. Heat losses are reduced, saving fuel, easing the load 
on heating and air-conditioning plants. Improved humidity control pro- 
tects precision machinery and goods in processes by reducing surface 
condensation. 

We have published a booklet which contains charts and tables, detailed 
specifications and clear directions for installing PC Foamglas Insulation. 
We shall be glad to send you a free copy if you will just fill in and mail the 
convenient coupon. Pittsburgh Corning Corporation, Room 112, 632 
Duquesne Way, Pittsburgh 22, Pa. 


FIRST COST IS LAST COST WITH PC FOAMGLAS 


(rr Tete reatone ... 


Permanent Insulation Fireproof 
Moistureproof Verminproof 
Vaporproof Light Weight 
Also makers of PC Glass Blocks 


\crcerer rr Sh CF Fr 


Economical 
Strong, Rigid Structure 
Quick, Easy Installation 


Pittsburgh Corning Corporation 
Room 112, 682 Duquesne Way 
Pittsburgh 22, Pa. 


Please send me your booklet entitled, 


| 
i 
| 
| 
“PC Foamglas Insulation for Roofs.” I | 
incur no obligation. | 

| 


PC FOAMGLAS “2"""_+ INSULATION 





USE HEADED AND THREADED FASTENERS 
FOR ECONOMY AND RELIABILITY 


Carbon Steel — Heat-treated 
Alloy Steels — Stainless Steel 
— Silicon Bronze — Brass — 


Bronze — Monel Metal. 


Accurately made in standard 
dimensions or to_your own 


specifications: 





PAWTUCKET 


*. MANUFACTURING COMPANY 


ie 


327 Pine Street + Pawtucket, R. |. 


THE PLACE TO SOLVE Y JRE 








THEY SAY AND DO (continued) 


strikers are denied weekly checks, in 
others disqualification clauses are so 
broadly interpreted that eligibility is for- 
feited by idled non-strikers who might 
not be connected with a strike in any 
way except through membership in the 
same international union. 

Through the welter of variations of 
laws and interpretations, certain set pat- 
terns have begun to emerge: 


1. Nine states—Arizona, Arkansas, 
Connecticut, Kentucky, Mississippi, 
Montana, New Hampshire, Ohio, and 
West Virginia—permit payments by 
law, and others do it by interpretation, if 
boards determine that strike action is 
justified, or that unemployment is due 
to a lockout or unjust demands by an 
employer. 


2. Six states—Alabama, Delaware, 
Kentucky, New York, Ohio, and Wis- 
consin—deny compensation to all who 
become unemployed because of a labor 
dispute, regardless of whether or not 
they participated personally and actively 
in a resulting walkout. Other states 
have no hard and fast rule but apply 
“escape clauses” to individual cases to 
qualify claimants who, for an example, 
did not vote for a strike, who are not 
dues-paying members of the union which 
called the strike, and who could not 
benefit financially from the strike. 
Under such “escape clause” a non- 
striker not expected to benefit from any 
ultimate strike settlement, would be 
eligible for compensation if he refused 
to cross a picket line because of fear of 
violence. That was the controlling point 
in the Yale & Towne decision. 


3. In 32 states, compensation boards 
have a large loophole for considering in- 
dividual cases. They must determine 
that a work stoppage has resulted di- 
rectly from a labor dispute before they 
can declare idled workers ineligible for 
compensation. Thirteen other states re- 
quire only a finding that a labor dispute 
exists. In North Carolina, plant work- 
ers who struck were eligible for com- 
pensation because their employer re- 
placed them and work was carried on 
without interruption; in a similar case 
in Virginia, claimants were denied com- 
pensation because, while work went on, 
the board found that there was a sub- 
stantial curtailment in production; in 
South Carolina, however, the single 
finding that workers struck in a labor 
dispute was sufficient to make them 
ineligible. 

There is similar lack of uniformity in 
definition of the term “labor dispute.” 
Most states have accepted the National 
Labor Relations Act definition, which 
covers any controversy over employ- 
ment, tenure or conditions of employ- 





—Immediate 
Delivery! 





You can depend upon Redington to 
make immediate delivery of these 
sturdy 100% accurate Counter— 
"Watchdogs of Production". In models 
to fit punch presses, pumps, screw ma- 
chines, packaging machines . . . con. 
veyor lines, can making and box mak- | 





ing machinery . . . in fact all types of 
machinery and production lines. Easy 
to install. Write for Catalog. 


F.B. REDINGTON CO. 


105 So. Sangamon Street, Chicago 7, Ill, 
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ARMSTRONG-BRAY 


GEAR AND WHEEL PULLERS 


Our Prompt Delivery Will Speed 

your Re-conversion—these lifetime 

service tools save valuable hours, 

prevent costly breakage and long 
shut downs. 


STEELGRIP Standard Rigid Arm Gear and 
Wheel Pullers are of improved design. 
Will not slip from work. Arms are forged 
and heat-treated. 2-arm, 3-arm and 
special designs. 34 types and sizes. 
CHAINGRIP Universal Pullers pull wheels, 
solid gears, pinions, etc., even at con- 
siderable distance from end of shaft. 
Proof-tested chains have both chain 
hooks and special pulley hooks. 3-ton 
and 12-ton capacities. 


Write for Catalog Sheets 
ARMSTRONG - BRAY & CO. 


“The Belt Lacing People’ 
5338 Northwest Highway Chicago 30, U.S. A. 
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‘TIMKEN BEARING PRECISION 
INTO WORKING. CLOTHES 


te . 


DODGE PUTS 





Delivered fully assembled, adjusted, lubricated, the Dodge-Timken Double 
Interlock Pillow Block is ready to lock on the shaft, run at full speed 
and full load. Dodge mounts, seals and houses the bearing assembly, with 
its double row of precision-finished rollers— makes it available for imme- { 
diate service, with no assembling required on the job. 4 
From our foundry, through many precision operations, on the latest 

machine tool equipment, the parts required for mounting this bearing are 
manufactured complete in the Dodge factory. This is one of the famous 
Dodge 30,000 hour line, covering a wide range of industrial bearing re- 
quirements, and promptly available from distributors’ stocks. 

Look for the Dodge distributor in your classified tele- 

phone directory under “Power Transmission Equipment.” — 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


Dodge-Timken Double-Interlock Bearing 


LUBRICATION COVER CAP _ 3 i STURDY, SELF-ALIGNING 


KEEPS DIRT OUT i\ £ _- OUTER HOUSING 


INNER HOUSING a J NON-RUBBING 
SELF-ALIGNS Sees. INDESTRUCTIBLE 


WITH SHAFT | << / LABYRINTH SEALS 


a cee ¢ : = SET SCREWS 


AND SHIMS Bele: Ga :ieks. 

MAINTAIN ENDS OF THE SYMBOL THAT CAME TO LIFE 
nel — ek mil oe Ba ype ite pene 
BEA R ING : i SHA FT service that Saniied the latest rot aieer to 


A DJUSTMENT power transmission problems. 






BEARING DELIVERED COMPLETELY ASSEMBLED, 
ADJUSTED, LUBRICATED—READY TO SLIP ON 
SHAFT AND GO TO WORK. 






Copyright, 1946, Dodge Mfg. Corp. 








GNAME PLATES) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
(GNAME PLATES) ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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Specify OLIVER Fasteners 
in the Styles, Sizes and Types You Want 


For dependable joints, specify uniform, high quality Oliver Fasteners. 





Made by one of the oldest and largest firms in the industry, Oliver Bolts, 
Nuts, Rivets and Screws fulfill your most exacting requirements. We 


will gladly have our nearest distributor get in touch with you. | 


SOUTH TENTH AND MURIEL STREETS, 


PITTSBURGH 3, PA. 
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THEY SAY AND DO (continued) 


ment, the association or right of repre. 
seritation of persons in negotiating, fy. 
ing, maintaining, or seeking to change 
terms of employment, whether or not 
the relationship of employee and em. 
ployer actually exists. Their interpre. 
tation of it often differs, however. Most 
states, for instance, follow the viewpoint 
of Kentucky, which denied coal miners 
compensation although they quit, ac. 
cordance with their usual union prac. 
tice, only after the expiration date of a 
work contract. In Ohio, however, miners 
were held not to have engaged in a 
strike, and to be eligible for compensa- 
tion, when they quit work at the end 
of their contract period. Reasoning, 
supported by court decisions, was that 
there can be no strike when there is no 
employer-employee relationship. 


4. Forty-three states do not limit the 
period over which disqualification of 
workers can extend, while five set wait- 
ing periods—Louisiana, 3 weeks; Ten- 
nessee, 4 weeks; Pennsylvania, 5 weeks; 
New York, 7 weeks; and Rhode Island, 
8 weeks. Theoretically, at the end of 
these periods strike-idled may claim 
benefits; actually, at the end of the 
waiting period they must comply with 
such requirements as availability for 
work, and few strikers are able—or will- 
ing—to do so. 

Management’s difficulty in deciding 
just what will happen in its particular 
case, and state, lies in the fact that many 
cases are in a borderline classification on 
which neither boards nor courts have 
set clear policy. Not law books but a 
crystal ball must answer curbstone ques- 
tions regarding the position of workers 
made idle by labor disputes with which 
they are not directly connected. 


Socialistic Program 
in British Textiles 


Socialistic programs now being thrust 
upon major parts of manufacturing in- 
dustry in England are worthy of study 
by Americans—by showing the manner 
in which the British, instead of getting 
out of economic troubles, are still think- 
ing in terms likely to take them deeper 
in. Typical is the program known as the 
Evershed Report for the cotton-spinning 
branch of the British textile industry. 

As many American textile men have 
known, cotton-spinning in England for 
years has been one of that country’s ail- 
ing industries, largely because of two 
reasons: (1) Labor union restrictions 
have throttled productivity per man- 
hour; and (2) low productivity has 
tended to insure its own continuance by 
discouraging capital investment in im- 
proved machinery. 

One of the results has been that even 
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pe Udylite Rectoplaters in the two standard sizes 
n 
ave assure you worthwhile economies in Initial 
ba Price, Installation Cost, Operation, Floor Space, 
es- 
ers Bus Bar Cost and Maintenance. Such econ- 
ch omies are demonstrated every day. 
Rectoplaters in the combinations now avail- 
able broaden their usefulness to cover appli- 
cations, including high amperage installations, 
t formerly considered impracticable and with 
1- economies heretofore considered impossible. 
Vy 
T When a high amperage combination is no . , . - 
change easily and quickly. 
> longer needed its Rectoplater units may be . y — 
’ used individually or in another combination to Ask Udylite for Rectoplater recommendations 
meet the needs of the next job. You make the for your plating room. 


CORPORATION 


1651 EAST GRAND BOULEVARD 
ee ee eS DETROM 1, MICHIGAN 
REPRESENTATIVES AN ALL PRINCIPAL CITIES. 
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THEY SAY AND DO (continued) 


if Britain’s economy were such that jt 
| could consume its cotton-spinning out. 
| ] put entirely at home, the standard of 
living of the workers in this industy 
would inevitably be low because their 
productivity is low. But in this case the 
situation is even worse because cotton 
goods are among the items that the 
nation needs to export—and even with 
low wage scales the productivity per 
man-hour is so poor that high labor costs 
make it almost impossible for the Brit- 
ish to sell these goods in competitive 
world markets. 

Now the Evershed Report serves to 
make it clear there is little likelihood 
the new Labor Government will dis- 
cover that progress should be begun by 
correcting some of the trade unions’ 
mistakes. 

Recommendations in the report in- 
clude: 


1. Establish uniform rates of pay 
throughout the industry. 


2. Combine bonuses and special re- 
munerations in the rate scale. 


3. Fix minimum time rates and 20 
percent higher rates for piecework. 


4. Encourage employment of adult 
males rather than females and youths. 


5. Separate skilled and _ unskilled 
duties. 


6. Use a wage-for-age scale, starting at 
approximately $5 weekly for operators 
15 years of age or under, and increasing 
annually or semiannually to $14 for 
workers 21 years of age. 


Thus, instead of centering attention 
on the real problem of how to increase 
productivity per man-hour—as a means 
to lift the workers’ standard of living 
and to solve the financial problems of 
the industry simultaneously—the report 
devotes practically all its attention to 
technicalities about rates of pay. 

Theoretically, the recommendation 
for separation of skilled and unskilled 
duties might be of some help in reliev- 
ing one of the basic causes of the indus- 
try’s ills. It might take some skilled 
men off jobs that could be performed 
equally well by unskilled men at lower 
wages. Then, if the industry could get 
enough additional relief by other cor- 
rectives it could put the skilled men 
back on other jobs where their higher 
level of wages could be justified by the 
skills required. 

By itself, however, the recommenda- 
tion for separation of skilled and un- 
skilled jobs is only a timid nibble at the 
general problem of excessive production 
costs stemming from the trade unions’ 


DARNELL CORP. LTD 60 WALKER ST. NEW YORK 13 NY 


LONG BEACH 4 CALIFORNIA 36 N CLINTON. CHICAGO 6 ILL nitetel regulations of manpower. Yet 
the reference to the skilled and un- 
skilled jobs, aside from a casual approval 
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Harter Posture Chairs are built to fit the work as well as the 
worker. Every model meets the specific demands of the specific 
job for which it is designed. Every model is also fully adjustable 
to the physical requirements of its user. 

The right chair for the job encourages greater efficiency. 
Workers who are seated correctly turn out better work, faster. 
And the comfort which Harter Posture Chairs provide consti- 
tutes a definite “plus” factor in employee-management relations. 

For every seated job, in plant, shop, and office, there is the 
right Steel Posture Chair by Harter. Ask your Harter dealer— 
or write to us—for information about our latest models, and 
advice on your seating problems. Industrial Seating Department, 


Harter Corporation, Sturgis, Michigan. 
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CUT HANDLING COSTS 


to meet POSTWAR Competition 





A 
ti 


Consult 


DRACCO 


_ Engineers 





Granular materials, such as grains, dry chemicals, 
and many other substances ... can be handled 
more efficiently by DRACCO Pneumatic Conveyors 
than by any other means. You save labor, because 
ONE MAN and a DRACCO Pneumatic Conveyor 
can do the work of several men and do it far 
better. To meet postwar competition, the cost of 
every operation should be reduced to the very 
minimum and that applies to handling. Why not 
have DRACCO Engineers check your material 
handling methods? It may be your first step to 


a tremendous saving. 
For Further Information Write 


ole Veloeomielod ace) e-Uarek,| 


4091 E. 116th St., Cleveland 5, Ohio New York Office: 130 W. 42nd St. 


DUST CONTROL EQUIPMENT 
PNEUMATIC CONVEYORS e METAL FABRICATION 
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THEY SAY AND DO (continued) 


for the importance of time study, were 
about the only positive thoughts in the 
report that pointed in the direction of 
the industry’s fundamental problems, 

One other exception was expressed in 
the thought that—somewhere—the 
mills should also share in any benefits 
that might result from increased _pro- 
duction resulting from the installation 
of better machinery or techniques. The 
importance of having this thought ex- 
pressed in the report was diminished 
however by its secondary position to the 
subject of wages. 

Reading between the lines of the 
Evershed Report it seems to American 
observers that the mention of the de- 
sirability of tossing a few crumbs to the 
investing public was put into the re- 
port more as a “nice ideal” —but not to 
be hoped for by anyone too much. 

Even with due allowance for its few 
and timid constructive features, the 
Evershed Report—if carried out—will 
be more likely to bog down further the 
cotton-spinning industry instead of help- 
ing it, in the opinion of American ex- 
perts who have studied the report. 


Profit Sharing for 
a Balanced Economy 


ROY C. McKENNA, Chairman of the Board, 
Vanadium- Alloys Steel Company, 
Latrobe, Pa., before Hamilton Watch 
Management Association, Lancaster, Pa. 


The objective of any government that 
has the welfare of its people as the pri- 
mary consideration, is orderly exchange 
of goods and services upon an equit- 
able basis among the various groups. 
Money has proved to be the best means 
of distributing production. Civilization 
implies that savings in money or sub- 
stitutes for money be invested in tools 
of production; without tools man can 
produce little. Since tools wear out and 
must be replaced, an incentive to pro- 
vide them must be given to those with 
savings. 

Under socialism the monetary system 
is not abolished, but it is supplemented 
and limited by ration coupons, quotas, 
and other infringements upon individual 
and corporate freedom of choice. Self- 
avowed superintelligent master plan- 
ners conceive a national economy un- 
affected by change in which there is 
perfect balance between saving and 
spending—a defiance of natural laws. 
The price they place upon this eco- 
nomic utopia is the sacrifice of indi- 
vidual freedom. . . 

If freedom is worth fighting for, we 
must examine the weaknesses and fail- 
ures of profit and loss economy, and 
devise means for overcoming the busi- 
ness cycle. We cannot outpromise the 
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faced 32 instead of 6 pieces per grind 
—_ : 
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(hantlline! 


© Depth of cut ... . . aE 
@ Feed per revolution. . .1 32” 


® Cutting speed 235 ft. per minute 


Cutting speed was also increased 
from 100 feet per minute to 235 
feet per minute. No wonder the 
customer said, “A marvelous 


work value on this job.’ 


If YOU have a 
cutting problem ... 


Cle ath ‘Sterling 
STEEL COMPANY 


McKeesport, Pa.—New York, Hartford, Philadelphia, Pittsburgh, Cleveland, Dayton, Detroit Chicago, Los Angeles 
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LOW — LOW 
PRESSURE MAINTENANCE 


Your selection of Eclipse Low Pressure Spray Equipment for mainte- 
nance painting guarantees you a four-fold saving in maintenance 
costs: 


1...Savings in Equipment—Eclipse Low Pressure Spray 
Equipment will handle any material from water to 33 
Ib. red lead. 

2... Savings in Material—Eclipse Low Pressure Spray 
Equipment conserves as high as 50% by reducing off- 
spray and giving greater coverage per gallon. 

3... Savings in Power—Eclipse Low Pressure Spray Equip- 
ment saves as high as one HP per gun by low pressure 
method. 


4...Savings in Time—Eclipse Low Pressure Spray Equip- 
ment covers thoroughly in one pass of the air-gun, 
results in faster maintenance painting. 


And Eclipse Low Pressure Spray Equipment permits maintenance 
painting with a minimum of disturbance to production lines. Write 
today for an Eclipse Engineer to discuss your maintenance painting 
problems. There is no obligation, of course. 


ECLIPSE AIR BRUSH COMPANY 


371 Park Avenue Newark 7, N. J. 
3-EA-1 











THEY SAY AND DO (continued) 


advocates of planned economy, who 
arrogate to themselves infallibility; we 
admit human errors of judgment and 
conditions over which no governmental 
control can be effective. . 

Increased wages in high-wage indus- 
tries, without resulting in increase in 
output or new wealth, only limit em- 
ployment in those industries and force 
those who might naturally be there em- 
ployed to accept employment in low- 
wage industries. Temporarily, a large 
group, by organization and the use of 
political pressure, may secure an ad- 
vantage over other large groups; but 
finally the inability of the less privileged 
groups to buy the product of the privi- 
leged group will cause disemployment. 
The price that our economy has paid 
as a tribute to this selfish utilization of 
force by pressure groups is cyclical 
prosperity. 

The reason why profit-sharing in in- 
dustry may be the solution to a bal- 
anced economy is that it directly 
increases purchasing power without en- 
tering into price. Since it is not a charge 
against production, it does not become 
a part of the vicious economic cycle. 
It increases production without increas- 
ing cost and it benefits everyone by 
giving more to divide among all of us. 

Unfortunately, the term “profit- 
sharing” has been too frequently used 
to mean almost any compensation above 
the minimum. But for our purposes 
we shall define profit-sharing as an agree- 
ment freely entered into by which em- 
ployees receive a share, fixed in advance, 
of the profits. . . 

To a greater extent than any other 
system, profit-sharing satisfies the na- 
tural desire to work for one’s self. It 
provides partnership in enterprise, and 
assumes that the worker is equally in- 
terested with management and owner- 
ship in securing tool money to imple- 
ment his particular undertaking. . . 


Works for Herself 


Profit-sharing in industry is not a 
panacea. Errors of human judgment 
will still be corrected by the natural 
workings of economic law. Upon the 
question of industrial strife with its re- 
sultant expense to worker, owner, and 
public, it may be said that profit-sharing 
minimizes causes of controversy. It 
helps to stabilize employment, decreases 
labor turnover, increases efficiency by 
rendering unnecessary many petty bos- 
ses. Profit-sharing need not preclude 
the right of collective bargaining, un- 
employment insurance, social security, 
health and accident benefits, group in- 
surance, or membership in any union. 
It does not eliminate other wage incen- 
tives but makes them less essential. It 
recognizes that an incentive must be 
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WHICH GIVES GREATER PROTECTION- 





Size and thickness do not determine strength. Much 
depends on type and quality of materials, and skill in 
construction. 

SUPERSTRONG boxes and crates—"‘Bound with Steel" 
—have less weight and occupy less valuable space, yet 
have all the strength to stand up under the toughest 
shipping conditions. They really give you protection 


oo plus! 


RATHBORNE, HAIR AND RIDGWAY COMPANY 


CHICAGO 8, ILLINOTUS 
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Featuring the popular type “‘D” 
system of unit packaging, M.S.A. 
First Aid Kits provide in compact, 
ready-to-use form, the essential treatments 
called for-when accidental injuries occur. Each 
unit package contains one or more complete treat- 

inents—ready for instant use, simple to apply, avoiding 

waste and lost motion. All dressings are greatly com- 
pressed to save space; all liquids hermetically sealed to avoid 
loss by leakage or evaporation. The standard fills of M.S.A. First 
Aid Kits cover all average requirements, yet can be varied for 
special needs. The sturdy steel cases are equipped with a dust 
and moistureproof gasket seal, two snap locks and brackets for 
mounting on wall or vehicle. Write for informative bulletin! 







M.S.A. First Aid Kits are available in 
10-, 16-, 24-, and 36-unit sizes, 
covering all service requirements. 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS + PITTSBURGH 8, PA. 
District Representatives in Principal Cities 


la Canada: MINE SAFETY APPLIANCES COMPANY OF CANADA, Ltd. 
TORONTO, MONTREAL, VANCOUVER, CALGARY, NEW GLASGOW, N.S. 










THEY SAY AND DO (continued) 


provided for saving as well as reward. 
ing increased effort. 

aa must be earned. It is 
a payment for loyal and faithful service, 
and so is very properly paid only to 
those who pas To be successful it 
must provide that employees are elig. 
ible only after a preliminary period; and 
that the amount of participation be 
based upon length of service, value of 
service as measured by annual wage or 
salary, and responsibility of position, 
Profit-sharing need not be accepted by 
all employees; for instance, salesmen 
may prefer commissions on sales; or an 
organized group may wish to rely upon 
collective bargaining. Profit-sharing may 
be successful if cated only to manage- 
ment; however, the broader its base the 
more effective it is. 


Under my observation, profit-sharing 
has been successful for more than 25 
years in a concrete instance, and has 
satished owners, management, and 
workers. In offering profit-sharing for 
wide acceptance in industry, I realize 
that its value is dependent upon faith 
in the integrity and fairness of manage- 
ment. Management and workers, in 
recognition of increased return under 
profit-sharing in prosperous years, must 
guarantee to owners and fellow. 
employee holders of Certificates of In- 
vestment that in case of emergencies of 
failure to pay interest they will accept 
reduced compensation, fewer hours of 
work, or any other effective savings un- 
til the emergency subsides, 

Actually, profit-sharing will spread 
wealth to a greater extent than would 
be done under any planned economy. 
Profit-sharing is not a philanthropy. It 
is an incentive given to workers for in- 
creased effort. It creates a state of mind 
by which workers think in terms of how 
much—not how little—they can give. 
Proper incentives to executives who es- 
tablish policies, and to keymen who 
carry on these policies, proportionate to 
responsibility, will meet the approval 
of all thinking employees. In a free 
competitive economic system we can 
fairly assume that leadership rises by 
merit from the rank and file, giving op- 
portunity to all. 


Each individual corporation would 
work out the details of its own profit- 
sharing plan. I ask present owners of 
corporations who advocate free enter- 
prise, but fear profit-sharing as a theory 
not yet sufficiently tested or proved, 
where they could find a plan more 
likely to stave off in America the pres- 
ent world-wide trend to socialism. 
America alone has the chance to demon- 
strate to the world that a government 
can still retain freedom for the individual 
and by cooperation in a free society out- 
produce any socialistic government. 
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«| Aluminum Spot Welds 
Per Coach Prove Value 
of ~federal- Welders... 


The generous Capacity, passenger com- 






ths fort and strength built into modern 
ay aluminum coaches by the ACF Brill 
the Motors Company of Philadelphia call 
for the ultimate in aluminum fabrica- 
ing , . , , 
25 tion. Naturally, resistance welding is 
-~ specified for a large share of the work. 
om 9,000 aluminum spot welds are required 
“ to make a single body. They must be 
in absolutely failure-proof, and, as assembly 
. components are large and costly; the quality of each individual weld 
‘ must be certain. The newest of the many Federal Resistance Welders 
f installed in the Brill plant is a three-phase condenser discharge stored 
3 energy spot welder, with 84” Throat Depth... the largest of its kind 


ever made. It was installed because of the results achieved with a 
| previous 54” Federal, which it now supplements in daily production. 


Full extra length doors, full side and end panels, as well as a great 
many smaller pieces are handled on the big machine. Federal Engi- 
neers developed a design so rigid that despite its ‘‘reach’’ deflection 
is less than on smaller welders. The special requirements of aluminum 
welding, exactitude of pressure and fast positive follow-up, are 
achieved so well that rejections are held to a minimum. This is typical 
of fabrication with Federal Resistance Welders, whether it be spot, 
projection, flash, butt, seam or ‘‘gun’”’ welding. In every branch of 
the modern metal working field, this sort of efficient production of 
quality goods is proving that . . . in resistance welding, the name of 


~federal= 


AND WELDER COMPANY 





authority is 
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and KORFUND ptilizes 
All Three 





YOU CAN'T operate impact machinery without vibration, and 
uncontrolled vibration causes building damage, machine break- 
downs, accidents, spoiled work and lowered employee efficiency. 


YOU CAN control vibration ... Cork, Rubber, and Steel Spring 
vibration isolators have been designed to do the job. 


But the question is which one for your requirements? 


And that is the question Korfund Vibration Control Engineers 
can answer. We do not believe that any one isolating material 
is a cure-all for vibration and noise. For over forty years Kor- 
fund has specified installation of all three types. Selection of 
the control best suited for your machinery depends upon the 
nature of the installation, type of equipment isolated, and your 
local operating conditions. 


Ask for a Korfund Vibration Control Engineer to recommend 
the proper isolators for your equipment, now, during your 
reconversion period. We have representatives in principal 
cities. And in the meantime write for more information. 


KORFUND 


VIBRATION 
CONTROL 


THE KORFUND COMPANY, Inc., 42-25 32nd S1., LONG ISLAND CITY 1, NEW YORK 








3-Ke-1 | 


BOOKS 


JOBS AND THE MAN 


Luther E. Woodward, Ph.D., and Thomas 
A. C. Rennie, M.D. Charles C. Thomas, 30]. 
327 East Lawrence Ave., Springfield, Ill. 133 
pages. Charts, diagrams. $2. 


Subtitled “A Guide for Employers, Supervisors, 
Interviewers, Counselors, Foremen, and Shop 
Stewards in Understanding and Dealing with 
Workers—Veterans or Civilians.” This manual 
endeavors to explain to employers and those re. 
sponsible for placing the worker in his job the 
nature of the emotional and physical problems 
facing their employees. Offers techniques for 
day-to-day use in job placement. 





WORLD POLITICS 
FACES ECONOMICS 


Harold D. Lasswell. McGraw-Hill Book Co., 
330 West 42nd St., New York 18. Graph. 108 
pages. $1.25. 

One of the Committee for Economic De- 
velopment Research Studies, subtitled, ‘With 
Special Reference to the Future Relations of the 
United States and Russia.” Deals with the 
economic policies of the United States as they 
affect international security, and appraises the 
situation at the end of World War II, with 
probable trends of future development. 


BETZ HANDBOOK OF INDUSTRIAL 
WATER CONDITIONING 


W. H. and L. D. Betz. W. H. & L. D. Betz, 
Gillingham & Worth Sts., Philadelphia 24. 
172 pages. Graphs, sketches, photographs. $1. 

A reference book on all phases of industria! 
water conditioning. Its 54 chapters are divided 
into two sections. The first, “Water Treat- 
ment,” contains detailed discussions of the 
chemical and mechanical processes available for 
the treatment of water for industrial use, cover- 
ing coagulation, filtration, lime-soda softening, 
anion exchange, silica removal, boiler scale forma- 
tion, embrittlement, slime and algae control, 
etc. The second section, “Water Analyses,” 
deals with impurities in water, how they origi- 
nate, how they can be removed, and methods of 
analysis suitable for plant control. 


RELAY ENGINEERING HANDBOOK 


Prepared by Engineering Department, 
Struthers-Dunn, Inc., 1321 Arch St., Philadel- 
phia 7. Diagrams, tables, sketches, photographs, 
cross-index. 640 pages. $3. 

A guide in selecting, adapting, and applying 
relays and timers to modern circuit requirements, 
as well as suggestions on proper maintenance 
methods. Based on questions regarding the 
selection and application of relays and timers, it 
explains the equipment and circuits ordinarily 
encountered in applying relays to electrical or 
electronic uses, as well as servicing and inspec- 
tion. Includes shortcuts, such as reading tem- 
perature rise directly from slide rule. 


INDUSTRIAL ALEGBRA AND 
TRIGONOMETRY WITH 
GEOMETRICAL APPLICATIONS 


John H. Wolfe, William F. Mueller, and 
Seibert D. Mullikin. McGraw-Hill Book Co., 
Inc., 330 West 42nd St., New York 18. 389 
pages. Problems, examples, sketches, graphs, 
tables, $2.20. 

A textbook for practieal training in applying 
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Easy Pulling—Hard, smooth, glossy 
surface 

Heat Resistant—Rated 60 deg C 

Free Stripping—Speeds up splicing and 
soldering 

High Dielectric Strength—720 voits per 
mil, test result on wire 
Flameproof—Will not support com- 
bustion 


Type R wires 

Oilproof—Resist deterioration by oils, 
water, acids, alkalies 
Attractive—Retain their fine appear- 
ance 

Self-protecting. Weather Resistant— 
No braids necessary 

Cin addition, Type TW insulation has 
low moisture absorption) 
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Here is a small diameter, high quality building wire available 
in sizes No. 14 to 2,000,000 CM. ‘It is ideal for new wiring, 
rewiring and maintenance wiring. Its small diameter enables 
more copper to be placed in conduits. Also this wire is easy 





L to pull in conduits and may be stripped quickly. The insulation 
of both Type T and TW has long life, is high in dielectric 
2, and mechanical strength and is resistant to oils, acids and 
‘ alkalies. Type TW also has a low moisture absorption rate. 
¥ Type TW. Type T 
d for wiring in for general 
a wet locations purpose wiring 
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est G-E Merchandise Distributor or 
write to Section W362-37, Appliance 
and Merchandise Department, General 
Electric Company, Bridgeport, Conn. 


FOR FURTHER INFORMATION on 
Flamenol Types T and TW building wire 
or lead-sheathed wire and cable or BX 
or Flamenol portable cord, see the near- 


*Reg. U.S. Pat. Off. 
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Gro Interlock between Start and Run 


Promotes Safety, Reduces Maintenance 
on This 2300-Volt Motor Starter 





















































Potential transformer (PT) mounted between 
@uto-transformers (T] & T2) supplies low voltage 


Side view of Contactor. for the Push Button circuit. 





HIS EC&M automatic Motor Starter for reduced voltage starting 

of 2300 volt squirrel-cage or synchronous motors uses a simple 
double-throw contactor (C). The interlock (L), between the starting 
and running contacts, is inherent in the basic design. 


The single operating magnet (M), when energized by the push 
button, closes the starting contacts, connecting the motor to reduced 
voltage. When the motor accelerates to the proper speed, a current 
limit relay raises plunger (P) to trip the mechanical interlock (L). 
The running contacts then close, connecting the motor across the 
line. During transition, continuous torque is applied to the motor. 













There is no other starter built 
like this EC&M automatic. Mag- 
netic overload relays of the non- 
creeping, drop-back type are 
enclosed above the conduit 
connection box. 














Door permit- 
ting access to them is arranged 
for padlock. Meters are op- 
tional. Investigate these 2300 
volt starters. Bulletin 1047-C, 
describing them, will be sent 
promptly on request. 





















BULLETIN 1047-C STARTER IN 
STANDARD TYPE II (drip-tight) 
ENCLOSURE. 












THE ELECTRIC CONTROLLER & MFG. CO. 


2698 






SmaSt VeIeh STREET . CLEVELAND 4, OHIO 




















































mathematics to the solution of typical me. 
chanical and electrical engineering problems in 
industry. Most of the geometrical problems 
were selected from examples occurring in the 
engineering department of the Ford Motor Com. 
pany, and much of the material has been in use 
in the Ford Apprentice School. Features the 
classification and duplication of problems as 
needed to insure mastery of principles. 








NEGRO LABOR 
A NATIONAL PROBLEM 


Robert C. Weaver. Harcourt, Brace & Co., 
383 Madison Ave., New York 17. 329 pages. $3. 


A discussion of Negro labor during the war 
years, and the racial problems facing both work- 
ers and management in the post-war period. The 
many occupational changes which have occurred 
in Negro labor are reported, and the roles which 
organized labor, management, and government 
have played in effecting those changes are de- 
scribed. Specific means by which the perma- 
nent establishment of the Fair Employment 
Practice Commission can improve economic 
conditions and racial understanding are also 
presented. 


HUMAN LEADERSHIP IN INDUSTRY 


Sam A. Lewisohn, President, Miami Copper 
Company. Harper & Brothers, 49 East 33rd 
St., New York 16. 112 pages. Index. $2. 


Subtitled, “The Challenge of Tomorrow.” 
Presents some of the problems of present-day 
industrial relations, with emphasis placed on the 
necessity for teaching human relationships to 
management. Considers basic elements of “vital 
issues” in terms of everyday problems. 







MOVING AHEAD ON YOUR JOB 


Richard P. Calhoon, Personnel Director, Ken- 
dall Mills. McGraw-Hill Book Co., 330 West 
42nd St., New York 18. 295 pages. Index. 
$2.75. 


Helpful suggestions to stimulate ambitious 
workers, particularly those just returning from 
the armed services, in their efforts to better their 
position. Presents pointers on what business re- 
quires, a guide to those who have the energy 
and initiative to go ahead. Although most of 
the basic principles are familiar to all, the author 
suggests practical tests for applying them to 
individual problems. 


BOOKLETS 


METHODS OF TESTING AND PROTECT- 
ING EYESIGHT in Industry. Industrial Health 
Series No. 4. Industrial Health Section, Metro- 
politan Life Insurance Co., New York. 70 pages. 
Photographs, charts, record sheets. No charge. 










THE CRISIS OF THE FREE MARKET. F. A. 
Harper, Professor of Marketing, Cornell Univer- 
sity. Studies in Business Economics, No. 2. 
National Industrial Conference Board, 247 Park 
Avenue, New York 17. 84 pages. 75c. 





PROFIT SHARING AND STOCK OWNER- 
SHIP for Wage Earners and Executives. Bryce 
M. Stewart and Walter J. Couper. Industrial 
Relations Monograph No. 10. Industrial Re- 
lations Counselors, Inc., 1270 Sixth Avenue, 
New York 20. 143 pages. 4 appendixes, tables. 
$1.25. 


RESUME OF THE PROCEEDINGS of the 
Twelfth National Conference on Labor Legisla- 
tion, December 5, 6, 1945. Bulletin No. 76. 





FACTORY MANAGEMENT and MAINTENANCE 


U. S. Department of Labor, Division of Labor 
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Armatures are dipped into varnish 
by use of a tramrail drop section 
which later is raised permitting 
carrier fo travel forward. 


EASY 
















GET THIS BOOK! 







BOOKLET No. 2008. Packed with: - 










In cooling chamber armatures are cooled to 
room temperature. 


Many man-hours are saved by a simple, efficient and in- 
expensive overhead loop Cleveland Tramrail system in 
the Varnish Insulation Department of the Arrowhead 
Plant of D. W. Onan & Sons, Minneapolis, large manu- 
facturer of electrical generating plants. 

Armature and other parts are dipped in varnish, 
drained, baked and air cooled without manual handling. 
Only when they are hung onto or taken off the tramrail 
carriers need they be handled. Every trip around the 
loop completes a varnish application. 

The system makes the work fast and easy. More parts 
are treated at lower unit cost. Both workers and room are 
kept clean and free of sticky varnish. 
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An answer to the challenge 
of many “impossible” war- 
time machining operations, 
Stuart’s SOLVOL Liquid 
Cutting Compound is now 
licking peacetime jobs for- 
merly considered beyond 
the scope of water-mixed 
fluids. Essentially a high 
quality cutting oil dispersed 
in water, it lubricates and 
cools both carbide and high 
speed tools insuring maxi- 
mum tool life and increased 
production. For further in- 
formation write D. A. Stuart 
Oil Co., Limited, 2735 So. 
Troy St., Chicago 23, Illinois. 
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Standards, Washington 25, D. C. 40 pages. Lig 
of delegates and guests. 10c. 


LIBRARY SERVICE TO BUSINESS, fy 
Place in the Small City. Marian C. Manley 
Supervising Business Librarian, Newark Public 
Library. American Library Association, Chicago, 
72 pages. Index, appendix on “Building a Busj. 
ness Library, a Purchasing Guide for Smal] 
Libraries.” $1.25. 


ON THE 
CALENDER 


MARCH 


20-22, Chicago Technical Societies Council, Pro. 
duction Show and 4th Annual Conference, 
Stevens Hotel, Chicago. Paul A. Jenkins, 
Executive Secretary, 53 West Jackson Bivd,, 
Chicago 4. 


APRIL 


1-3, American Society of Mechanical Engineers, 
Spring Meeting, Hotel Patten, Chattanooga, 
Tenn. Ernest Hartford, Executive Assistant 
Secretary, 29 West 39th St., New York. 


3-5, Midwest Power Conference, Annual Meet- 
ing, Palmer House, Chicago. Stanton E. 
Winston, Conference Director, Illinois In- 
stitute of Technology, 3300 Federal St, 
Chicago 16. 


5-6, American Society of Lubrication Engineers, 
National Convention, Stevens Hotel, Chicago, 
B. H. Jennings, Secretary-Treasurer, North- 
western Technological Institute, Evanston, 
Ill. 


7-12, American Saciety of Tool Engineers, An- 
nual Meeting and Machine Tool Show, Cleve- 
land. Harry E. Conrad, Exec... .2 Secretary, 
1666 Penobscot Bldg., Detro.t 26. 


8-11, National Electrical Manufacturers Asso- 
ciation, Spring Meeting, Palmer House, Chi- 
cago. R. J. Blais, Convention Manager, 155 
East 44th St., New York. 


8-12, American Chemical Society, Spring Meet- 
ing, Claridge Hotel, Atlantic City. Alden H. 
Emery, Secretary, 1155 Sixteenth St., N. W., 
Washington, D. C. 


9—12. Safety Engineers, 16th Annual Safety 
Conference and Exposition, Hotel Pennsyl- 
vania, New York. Paul F. Stricker, Execu- 
tive Vice-President, Greater New York Safety 
Council, Inc., 60 East 42nd St, New 
York 17. 


25-30, International Lighting Exposition, Ex- 
position and Conference, Stevens Hotel, Chi- 
cago. E. H. Huercamp, Chairman, 111 West 
Jackson Blvd., Chicago. 


26-27, Society for the Advancement of Manage- 
ment, Time Study and Methods Conference, 
Hotel Pennsylvania, New York. Carl Coler, 
Executive Director, 29 West 39th St., New 
York 18. 


30-May 2, Chamber of Commerce of the 
United States, Annual Meeting, Convention 
Hall, Atlantic City. Ralph Bradford, Gen- 
eral Manager, 1615 H St., N. W., Washing- 
ton, D. C. 


MAY 


27-29, National Association of Purchasing 
Agents, Annual Convention, Stevens Hotel, 
Chicago. G. A. Renard, Executive Secretary- 
Treasurer, 9 Park Place, New York 7. 
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